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más! importantes! en! mi! formación! académica! en! el! campo! de! la! periodoncia! que!




Como! coPdirector! de! tesis! y! guía! profesional! desde! los! inicios! de! mi! formación! en!
Odontología.!Le!agradezco!enormemente!sus!sabios!consejos,!el!haber!confiado!en!mí!
desde! el! principio! ofreciéndome! innumerables! oportunidades,! su! estímulo! continúo!
para! conseguir! la! mejor! versión! de! mí,! haciéndome! ver! fácil! lo! difícil;! además! de! su!
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Prof.!Mariano!Sanz!!
Como! referente! de! excelencia! académica! a! nivel! internacional! y!un! ejemplo! para! 
sus! alumnos.! Le! agradezco! que! me! haya! enseñado,! a! la! vez! que!demostrado,!que!
el!éxito!solo!se!alcanza!con!trabajo,!esfuerzo!y!dedicación.!También!!que! me! haya! 
sabido! motivar! hacia! una! formación! excelente.! Pero,! sobre! todo,! le!agradezco! su! 
!confianza! en! mí! como! alumna! habiéndome! dado! la! oportunidad! de!aprender! 
!rodeada! de! los! mejores! y! de! formar! parte! de! este! equipo! del! que! tan!orgullosa!
me!siento.!








A! todos! los! profesores! que! han! formado! parte! de! mi! formación! odontológica! 
de!pregrado,! especialmente,! a! los! profesores! de! las! asignaturas! de! periodoncia! por! 
su!exigencia!y!entrega!a!partes!iguales.!
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mejores! y! peores! momentos! de! mi! vida,! especialmente! a! Paula! Matesanz! e! Ignacio!
Sanz! Sánchez,! primeros! autores! de! dos! de! las! revisiones! sistemáticas! incluidas! en! 












apoyo! incondicional,! por! ser! un! ejemplo! de! ! bondad,! entrega,! trabajo,! constancia!
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Antecedentes.* La! necesidad! de! gestionar! adecuadamente! el! conocimiento! científico!
actual! y! el! auge! de! la! Odontología! basada! en! la! evidencia! han! condicionado! un!
crecimiento! exponencial! del! número! de! revisiones! sistemáticas! publicadas! en! los!
últimos! años.! A! pesar! de! ser! consideradas! como! una! herramienta! científica! de! gran!




sistemáticas! en!Odontología! y,! especialmente! en! Periodoncia! y! en! la! terapéutica! de!
implantes! dentales,! analizando! cómo! puede! afectar! la! cantidad! y! calidad! de! los!






colocación! temprana! con! el! de! colocación! diferida.! Se! incluyeron! ocho! artículos!
procedentes! de! cuatro! investigaciones:! un! ensayo! clínico! controlado! (ECC),! dos!
estudios!de!cohortes!prospectivas!y!un!estudio!retrospectivo!de!casos!y!controles.!Se!
observó!heterogeneidad!clínica!entre!los!estudios,!por!ello,!solo!dos!se!combinaron!en!
el! metaPanálisis.! No! se! detectó! heterogeneidad! estadística.! Se! observó! un!
desequilibrio!en!el!peso! relativo!de!cada!par!de!estudios!en! la!estimación!global!del!
efecto!para! las! tres!variables!evaluadas!y! los! intervalos!de!confianza! fueron!amplios.!
Todos!los!estudios!presentaron!mala!calidad!y!alto!riesgo!de!sesgo.!
!
Artículo! #2.! Se! diseñó! una! revisión! para! actualizar! la! evidencia! científica! disponible!
sobre! la! eficacia! de! los! antimicrobianos! locales! como! coadyuvantes! al! raspado! y!
alisado! radicular! en! el! tratamiento! de! pacientes! con! periodontitis! crónica.! Se!
incluyeron! 56! artículos! procedentes! de! 52! investigaciones:! 44! ECC,! ocho! ensayos!
1
!clínicos!aleatorizados!(ECA)!y!27!a!boca!partida.!Tres!presentaron!más!de!un!grupo!test!
y! cuatro,! dos! grupos! control.! Se! detectó! heterogeneidad! estadística! al! combinar! los!
datos! de! 41! estudios! en! el! metaPanálisis.! Por! ello,! en! el! análisis! por! tipo! de!
antimicrobiano! fue!necesario! realizar!un!análisis!por! subgrupos!por! tipo!de!diseño!y!
periodo! de! seguimiento.! El! análisis! de! sensibilidad! detectó! la! influencia! de! estudios!





químico! de! placa! en! el! manejo! simultáneo! de! caries! y! gingivitis.! Se! incluyeron! 32!
artículos! procedentes! de! 27! investigaciones:! 15! ECA,! 10! ECC! y! dos! series! de! casos!
prospectivos,!la!mayoría!(21/27)!de!ellos!antiguos.!Al!evaluar!múltiples!intervenciones!
se!detectaron!pocos!estudios!para!cada!una!de!ellas!y!pocos!pudieron!incluirse!en!el!
metaPanálisis! (profilaxis:! siete! y! fluoruros:! cinco)! con! algunas! comparaciones!
procedentes!de! los!mismos!estudios.!Se!detectó!heterogeneidad!clínica!y!estadística.!




Conclusiones.*El!análisis! crítico!de! las! tres! revisiones! sistemáticas!pone!en!duda!que!
sus! resultados! representen! el! efecto! real! de! las! intervenciones! que! evalúan! y,! por!















In! the! last! decades,! the! number! of! systematic! reviews! published! in! Dentistry,! and!
specially!in!Periodontology!and!Implant!Dentistry,!have!dramatically!increased,!mainly!
due! to! the! clear! need! to! properly!manage! the! vast! amount! of! scientific! knowledge!
available!and!the!extension!of!the!concept!of!EvidencePBased!Dentistry.!
!









depends,! to!a! large!extent,!on! the!methodological!quality!and!sufficient! reporting!of!
primary! studies.! ! If! the! studies! included! in! a! systematic! review! are! of! poor! quality!
and/or!poorly!reported,!the!conclusions!will!also!be!poor.!!
!
Regarding! the! review! process,! it! is! important! to! emphasize! that,! for! a! systematic!
review! to! give!definite! information,! it! should!meet! a!minimum!standard! in! terms!of!
quantity!and!quality!of!included!studies.!
!
In!Dentistry,! the!methodological!quality!of!the!studies!published,! in!general! terms,! is!
low!or!cannot!be!reliably!determined!by!poor!quality!of!reporting.!The!validity!of!the!
results!coming!from!systematic!reviews!including!these!studies!is!questionable,!so!it!is!
a! common! finding! that! they! conclude! that! their! results! should! be! interpreted! with!





It! is! pertinent,! therefore,! to! perform! a! critical! analysis! of! the! importance! and!
limitations!of!systematic!reviews!in!Dentistry,!since!an!increasing!amount!of!them!are!





and! especially! in! Periodontology! and! Implant! Dentistry,! by! evaluation! how! the!
quantity! and! quality! of! the! included! studies! (in! three! selected! systematic! reviews)!






and! evaluating! the! hard! and/or! soft! tissue! ridge! dimensional! changes! and! the!
outcomes!related!with!implant!survival!and!prosthesis!success.!A!detailed!protocol!was!
developed!in!advance.!An!online!search!of!the!main!databases!including!MEDLINE!via!
Pubmed,! EMBASE! and! the! Cochrane! Central! Register! of! Controlled! Trials! was!
conducted!up!to!February!2011!and!limited!to!English! language.! In!addition,!relevant!
journals! were! handPsearched! and! lists! of! references! were! checked! for! crossP
references.!The!search!strategy,! study!selection!and!data!extraction!were!performed!
by! two! independent! reviewers! in! duplicate,! any! disagreement! was! discussed! and! a!
third! reviewer! was! consulted! when! necessary! (κ=0.93! for! study! selection).! Eight!
papers!were! included! reporting! data! from! four! investigations:! a! randomized! clinical!
trial,! two! prospective! cohort! studies! and! a! retrospective! case! control! study.! A! high!
heterogeneity!among!the!studies!was!detected!not!only!with!regards!to!its!design!and!
methodology!but! also! to! the!definitions!of! the! study!groups!and!outcome!variables.!




were! performed! (sensitivity! analysis! or! publication! bias).! There!was! an! imbalance! in!




Study! #2.! The! aim! of! this! systematic! review! was! to! update! the! existing! scientific!
evidence!on!the!efficacy!of!local!antimicrobials!as!adjuncts!to!subgingival!debridement!
in! the! treatment! of! chronic! periodontitis.! A! detailed! protocol! was! developed! in!
advance.! An! online! search! of! the! main! databases! including! MEDLINE! via! Pubmed,!
EMBASE! (via! Ovid)! and! the! Cochrane! Central! Register! of! Controlled! Trials! was!
conducted! up! to! July! 2011! and! limited! to! English! language.! In! addition,! relevant!
journals! were! handPsearched! and! crossPreferences! from! relevant! papers! were! also!
considered.!The!search!strategy,!study!selection!and!data!extraction!were!performed!





had! two!control!groups,! resulting! in!multiple!comparisons,! so! the! results! from!these!
studies! might! have! had! more! weight! in! the! metaPanalysis.! When! the! studies! were!
analyzed! depending! on! the! antimicrobial! used,! there! was! a! high! degree! of!
heterogeneity! that! needed! subgrouping! by! study! design! and! time! to! followPup.! No!
publication!bias!was!detected!in!the!main!outcome!variable!(p=0.324;!Egger’s!test!for!
changes!in!probing!pocket!depth,!PPD).!The!sensitivity!analysis!detected!the!influence!
of! particular! studies! in! the! overall! heterogeneity.! As! the! elimination! of! these! two!
articles! from! the! metaPanalyses! did! not! imply! any! significant! change! in! the! overall!
weighted! mean! difference! (WMD),! it! was! decided! to! keep! all! selected! studies.! All!




!Study! #3.! The! aim! of! this! systematic! review! was! to! report! the! evidence! on! the!
mechanical! and/or! chemical! plaque! control! in! the! simultaneous! management! of!
gingivitis!and!caries.!A!detailed!protocol!was!developed!in!advance.!An!online!search!of!
two! electronic! databases! including!MEDLINE! via! Pubmed,! and! the! Cochrane! Central!




included! reporting! data! from! 27! investigations:! 15! randomized! clinical! trials,! 10!
controlled! clinical! trial! and! two! prospective! case! series,! most! of! them! (21/27)!
published! in! the! seventies! and! eighties.! As! multiple! interventions! regimens! were!
investigated,! few!papers! could!be! included! for! each!of! them.!Only! seven! studies! for!
prophylaxis! and! five! for! fluorides! were! included! in! the! metaPanalysis! with! some!
comparisons! coming! from! the! same! studies! resulting! in! a! high! degree! of!
heterogeneity.! A! great! variety! of! indices! were! used! leading! to! a! need! for! further!
combination! in!order! to! interpret! results.! There!was!no!evidence!of!publication!bias!
among! the! studies! for! the! main! common! outcome! (standardized! plaque)! [t=! P0.16;!
95%!confidence!interval!(P14.18;!12.37);!p=!0.879],!and!the!sensitivity!analyses!for!this!
outcome! showed! that! the! exclusion! of! a! single! study! did! not! substantially! alter! any!


















results! represent! the! actual! effect! of! the! interventions! they! are! evaluating! and! can,!












The! results! from! a! systematic! review!with! broad! goals! and! a! limited! number! of! old!


















El! término! “Medicina! basada! en! la! Evidencia”! (MBE)! apareció! por! primera! vez! en! la!
literatura!científica! en!1991!y!pronto! se!expandió!a!otras!áreas!de! las! Ciencias!de! la!
Salud.! En! 1995,! Richards! y! Lawrence! publicaron! el! primer! artículo! titulado!! 
“Odontología! basada! en! la! Evidencia”.! En! dicho! texto! se! subraya! la! importancia! de!
basar! las! decisiones! clínicas! en! la! mejor! evidencia! disponible! ya! que! esto! supone! la!
realización!de!tratamientos!más!efectivos!y!eficientes!(Richards!y!Lawrence!!1995).!!Ese!
mismo! año! se! publicaron! varios! artículos! en! cuyo! título! aparecían! los! términos! 
“tratamiento!periodontal!basado!en!la!evidencia”!(McGuire!y!Newman!!1995,!Newman!





basada!en! la!Evidencia! (OBE)! ! como!“una!aproximación!al! cuidado!en!salud!oral!que!
requiere!de!la!integración!de!evaluaciones!sistemáticas!de!la!evidencia!científica!clínica!
más! relevante,! en! relación! con! la! condición! oral! y! médica! de! los! pacientes,! y! su!
historia,! junto! con! la! experiencia! clínica! y! las! necesidades! de! tratamiento! de! los!
pacientes!y!sus!preferencias”!(Lund!!2003).!
!
Por! lo! tanto,! la! OBE! (Richards! y! Lawrence! ! 1995,! Rippon! et! al.! ! 1996)! como! la! MBE!
(Sackett! et! al.! ! 1996)! tiene! tres! componentes! fundamentales:! (i)! la! mejor! evidencia!
científica!disponible,! (ii)! la!experiencia!del! clínico! y! (iii)! los!valores!y!preferencias!del!
paciente.! O! lo! que! es! lo! mismo,! trata! de! integrar! la! experiencia! clínica! con! una!
utilización!consciente,!explícita!y!juiciosa!de!la!mejor!evidencia!científica!disponible!en!
cada!caso!para!tomar!decisiones!sobre!el!cuidado!de!los!pacientes.!Este!enfoque!ayuda!





El!motivo!más! importante!para!practicar!OBE!es!mejorar! la! calidad!de! la!atención!al!





























estudios! aislados,! sin! tener! en! cuenta! el! resto! de! información! científica! en! un!
10
!determinado!campo.!Sin!embargo,!el!rápido!crecimiento!científico!de!los!últimos!años!
ha! propiciado! un! exceso! de! información! científica! por! lo! que,! en! la! práctica,! los!
profesionales!se!encuentran!desbordados!por!una!cantidad!de!información!imposible!
de!manejar.!Es!poco!probable!que! todos!dispongan!del! tiempo,! las!habilidades!y! los!





1. En! la! actualidad! existe! un! exceso! de! información.! En! pocos! años! se! ha!
aumentado! de! forma! exponencial! el! número! de! artículos! publicados! en! el!
campo!de!la!Odontología.!Si!hacemos!una!búsqueda!de!los!artículos!publicados!
cada! año! desde! 1880! hasta! 2016! en! MEDLINE! (vía! pubmed)! empleando! Text!
Word!y!Medical!Heading!“Dentistry”!(Odontología,!en!inglés)!podemos!ilustrar!
dicho! incremento! (ver* Figura* 1),! donde! pasamos! de! tener! una! única!
publicación! en! el! año! 1880,! a! tener! aproximadamente! unas! diez! mil!

















!2. Disponemos! de! un! número! inagotable! de! fuentes! de! información.! Existen!
múltiples!revistas!con!múltiples!referencias!que!también!aumentan!cada!año.!!
!
3. El! acceso! a! la! información,! aunque! es! más! fácil! gracias! a! los! avances!
tecnológicos,!se!complica!a!la!vez!por!su!excesiva!cantidad,!en!un!entorno!que!
algunos! autores! han! denominado! “infoxicación”! (NavasPMartin! et! al.! ! 2012).!












6. Los! contenidos! de! dichas! fuentes! de! información! quedan! obsoletos!
rápidamente.!
!
Por! lo! tanto,! es! evidente! la! necesidad! de! herramientas! que! permitan! acceder! a! la!
información!adecuada!en!términos!de!cantidad,!calidad!y!actualidad.!
!
Las! revisiones! de! la! literatura! nos! ofrecen! la! posibilidad! de! estar! informados! sin!

























Este! tipo! de! revisión! generalmente! incluirá! aspectos! epidemiológicos,! etiológicos,!
fisiopatológicos,! diagnósticos! y! terapéuticos! del! tema! en! cuestión! (Letelier! et! al.!!
2005).!
!
El! inconveniente! de! este! tipo! de! revisiones! es! que! utilizan! métodos! informales,! no!
explícitos! y,! a! menudo,! personales! y! subjetivos! (Moher! et! al.! ! 2007).! Los! autores! no!
especifican! las! fuentes! de! información! utilizadas! (usa! un! proceso! implícito),! ni! la!

























elegibilidad! previamente! establecidos,! con! el! fin! de! responder! a! una! pregunta!
específica!de!investigación!(Gisbert!y!Bonfil!!2004,!Higgins!y!Green!!2011).!
!





• Utilizan! métodos! sistemáticos! y! explícitos! para! identificar! y! seleccionar!
estudios,! evaluarlos! críticamente,! extraer! los! datos! de! interés! y! analizarlos.!
Esto! limita! el! sesgo! (entendido! como! la! desviación! “siempre! en! la! misma!










• Informativas:! enfocadas! hacia! problemas! reales,! tratando! de! contestar! una!
pregunta! específica! e! idealmente! analizando! y! presentando! los! datos! de! la!
mejor!forma!que!ayude!a!la!toma!de!decisiones.!





Las! fases!a! seguir!para!elaborar!una! revisión! sistemática! (Needleman! !2002)!pueden!
resumirse!en:!
























revisión! ya! que,! como! veremos,! no! siempre! se! puede! realizar.! La! Colaboración!













combinación! estadística! de! los! resultados! obtenidos! en! los! distintos! estudios!
seleccionados! cuando! los! resultados! de! dichos! estudios! sean! comparables.! La!















los!resultados!de!los!estudios!más!allá!de!la!que!pueda!explicarse!por!el!azar.!ů ǀĂůŽƌ ĚĞ 
I2!puede!interpretarse! fácilmente! en! términos! porcentuales! como! la! parte! de! la! 
variabilidad!total!de!los!tamaños!de!efecto!que!se!debe!a!la!variabilidad!entre!estudios,!
no!al!error!de!muestreo!aleatorio.!Para! interpretar!el!valor!de! I2,!Higgins!y!Thompson!
proponen!interpretarlo! como! heterogeneidad! baja! si! es! menor! del! 25%,! media! si! 
está! entre! el!25%P50%!y!alta!a!partir!del!75%!(Higgins!et!al.!!2003,!Higgins!y!Thompson!!














efecto! del! tratamiento! y! en! el! eje! de! coordenadas! (eje! Y)! se! sitúan! los! diferentes!
estudios.!Para!cada!estudio,!se!presenta!el!efecto!del!tratamiento!de!forma!gráfica!y!













































Entre! las! múltiples! diferencias! que! existen! entre! las! revisiones! narrativas! y! las!
revisiones! sistemáticas! destaca! que! sólo! en! éstas! últimas! se! integra! toda! la!
información!empírica!disponible!sobre!un!tema!de!interés!o!pregunta!de!investigación,!
basándose! en! unos! criterios! predefinidos,! explícitos! y! reproducibles,! evaluando! la!
calidad! de! los! estudios! incluidos! permitiendo! así! reducir! los! sesgos! generalmente!
presentes!en!las!tradicionales!revisiones!narrativas!(CataláPLópez!y!Tobías!!2014).!
!
Por! tanto,! podríamos! decir! que! las! primeras! están! basadas! frecuentemente! en!
opiniones! (además! de! por! supuesto! en! algunos! datos! objetivos)! mientras! que! las!




























































En! los! últimos! años! también! se! ha! experimentado! un! crecimiento! exponencial! en! el!
número! de! revisiones! sistemáticas! con! y! sin! metaPanálisis! en! el! campo! de! la!




en! el! campo! de! la! Odontología! en! la! base! de! datos! de! MEDLINE! (vía! pubmed)!
empleando! los! términos! (“systematic! review”! AND! “dentistry”).! Mientras! que! en! la!
década! de! 1990! al! 2000! este! número! aumenta! a! 9763.! A! día! de! hoy,! el! número!






En! cuanto!a! las!diferentes!áreas!de! la!Odontología! (ver* Figura* 3)! vemos!como!en!el!





de! datos!MEDLINE! (vía! pubmed)! empleando! Text!Word! y!Medical! Subject!Heading.! *Odontopediatría:! ((systematic! review!OR!
metaPanalysis)! AND! (pedodontics! OR! pedodon*)),! *Endodoncia:! ((systematic! review! OR! metaPanalysis)! AND! (endodontics! OR!
endodon*)),! *Ortodoncia:! ((systematic! review! OR! metaPanalysis)! AND! orthodontics! OR! dental! orthodon*)),! *Cirugía* Bucal:!








controversias! entre! los! diferentes! autores.! Mientras! que! algunos! consideran! que! es!
una!herramienta!extremadamente!potente!y!que!antes!de!abordar!ningún!trabajo!de!
investigación!es!mandatario!realizar!una!revisión!sistemática!para!establecer!lo!que!ya!
se! conoce! y! lo! que! no,! otros! por! el! contrario,! prefieren! un! buen! ensayo! clínico!
aleatorizado!de!calidad!frente!a!una!revisión!sistemática!alegando!que!sus!limitaciones!












1997).! Como! hemos! comentado! anteriormente,! esto! es! así! cuando! se! trata! de! una!












Además,! aunque! requiere! mucho! esfuerzo! personal,! es! un! estudio! que! necesita!










2. Pueden! detectar! diferencias! en! el! efecto! entre! dos! tratamientos! cuando!
ninguno! de! los! dos! había! podido! demostrarlas! por! no! tener! un! número!
suficiente!de!pacientes!(potencia!estadística!insuficiente).!
!
3. Al! aumentar! la! potencia! estadística! también! se! aumenta! la! precisión! en! la!
estimación!del!efecto,!esto!es,! el!poder!hacer!estimaciones! con! intervalos!de!
confianza!más!estrechos!(Pogue!y!Yusuf!!1998).!
!
4. Permiten!valorar! las!discrepancias!entre! los! resultados!de!distintos!estudios!y!









!7. La! representación! gráfica! (el! forest! plot! o! gráfica! de! efectos)! permite! un!





9. La! posibilidad! de! hacer! un! análisis! de! sensibilidad,! es! decir,! la! repetición! del!
metaPanálisis!tantas!veces!como!estudios!se!hayan!seleccionado!de!forma!que!
cada!vez!se!elimina!uno!de!los!estudios,!combinándose!todos!los!restantes,!nos!
permite! estudiar! la! influencia! de! cada! uno! de! los! estudios! en! la! estimación!
global! del! efecto! y,! por! lo! tanto,! la! robustez! o! estabilidad! de! la!medida! final!
obtenida.! También! nos! permite! estudiar! la! influencia! en! los! resultados! de!
ciertos! aspectos! relacionados! con! la! validez,! por! ejemplo! estudios! que! no!
superan!un!determinado!umbral!de!calidad.!
!









1995)! que! garantice! que! el! proceso! a! seguir! sea! tan! riguroso,! consistente! y!
trasparente! como! sea! posible.! Además! como! participa!más! de! un! revisor! es!







!en! inglés)!ya!que!consideran!que!reduce!el! impacto!de!sesgos!de! los!autores,!
fomenta! la!transparencia!de! los!métodos!y!procesos!planteados,!disminuye! la!
posibilidad!de!duplicación!y!permite!revisar! los!métodos!planificados.!Aunque!
la! intención! debe! ser! mantenerse! fiel! al! protocolo! de! revisión! publicado! de!
forma!prospectiva,!en!ocasiones!no!es!posible!o!apropiado!por! lo!que!dichos!
cambios! deben! documentarse! e! informarse! y! los! análisis! de! sensibilidad! que!
exploran!el! impacto!de!las!desviaciones!del!protocolo!deben!asumirse!cuando!
sea!posible!(Higgins!y!Green!!2011).!
Recientemente,! se! ha! introducido! el! término! de! “metaPanálisis! prospectivo”!!
que!son!aquellas!en!las!que!el!protocolo!de!la!revisión!se!hace!antes!incluso!de!
que! los!artículos! se!hayan!publicado.! En!este!caso!hablamos!de!metaPanálisis!
prospectivo!y!no!!de!revisión!sistemática!prospectiva!porque!normalmente!este!
tipo!de!estudios!buscan!una!acumulación!prospectiva!de!estudios! y!bases!de!





2. La! calidad! de! la! revisión! sistemática! depende! en! gran!medida! de! la! calidad,!
metodología!y!modo!de!presentar! los! resultados!de! los!estudios!primarios.!Si!
los! estudios! publicados! e! incluidos! en! la! revisión! son! de! mala! calidad,! las!
conclusiones! derivadas! de! la! misma! también! lo! serán.! ! Con! el! objetivo! de!
mejorar! la! calidad! metodológica! de! los! ensayos! clínicos! que! se! realizan! y!
ayudar! a! los! investigadores! a! presentar! de! forma! correcta! y! detallada! el!
método!y!los!resultados!obtenidos!tras!su!realización!existen!unas!guías,!como!
son! las! guías! CONSORT,! por! sus! siglas! en! inglés! (Consolidated! Standards! of!
Reporting!Trials)!!(Moher!et!al.!!2012b).!La!creación!de!estas!guías!tiene!como!
objetivo! que! el! lector! comprenda! el! ensayo! y! pueda! realizar! una! evaluación!
crítica! de! sus! resultados,! al! mismo! tiempo! que! incita! a! los! investigadores! a!





ϯ͘ Existen!dificultades!para! incluir! todos! los!estudios!que!existen!con!respecto!a!
una!pregunta!de!investigación!concreta.!!
Para! facilitar! la! tarea! de! identificación! de! ensayos! clínicos! la! Colaboración!
Cochrane!ha!establecido!un!registro!mundial!de!ensayos!clínicos.!!Conocer!que!







et!al.! !2005,!Hemels!et!al.! !2004,!Moher!et!al.! !2007,!Mulrow!!1987,!Sacks!et!
al.!!1987).!El!hecho!de!que!una!publicación! lleve!por! título! revisión!
sistemática!o!metaPanálisis! no! garantiza! que! la! revisión! se! haya! realizado! o! 
presentado! de!forma! rigurosa! (Yusuf! !1997).!Para!ayudar!a! los! revisores! se!
han!desarrollado!unas! guías! para! mejorar! la! forma! en! la! que! se! 
presentan! las! revisiones!sistemáticas!y!metaPanálisis!de!ensayos!clínicos!
aleatorizados:!la!guía!QUOROM! –! QUality! Of! Reporting! Of! MetaLanalysis! 
(Moher! et! al.! ! 1999)! y! su! posterior!evolución,! la!guía!PRISMA!–!Preferred!
Reporting! Items!for!Systematic!Reviews!and! MetaLAnalyses! (Moher! et! al.! ! 
2009b)! (ver* ANEXO* 1).! Para! las! revisiones!sistemáticas! de! estudios! 










!7. Mejorar! la! integración! de! resultados! cualitativos! con! los! cuantitativos! en! las!
revisiones.! Estos! resultados! informan! sobre! los! mecanismos! y! barreras! de!
adopción! de! algunas! intervenciones! clínicas,! pero! especialmente! en!
intervenciones!sobre!la!organización!de!servicios!sanitarios!y!de!salud!pública.!
!









revisiones! sean! aplicadas! desde! un! punto! de! vista! práctico! y! en! la! toma! de!
decisiones!clínicas!(Bero!et!al.!!1998).!!
!
Algunos! de! los! problemas! adicionales! (Bartolucci! y! Hillegass! ! 2010,! Espallargues! i!
Carreras!y!Tebé!Cordomí!!2006,!Spector!y!Thompson!!1991,!Letelier!et!al.!!2005)!a!los!
que!se!enfrentan!las!revisiones!sistemáticas!en!las!que!se!realiza!un!metaPanálisis!son:!
ϭ͘ Los! resultados! pueden! estar! distorsionados! a! causa! de! los! sesgos! en! 




tal! modo! que! la! combinación! de! estudios! sesgados! puede! potenciar! 
todavía!más!el!sesgo.!
!
ϯ͘ La! heterogeneidad! entre! los! diferentes! estudios! que! se! combinan! 
puede!afectar! de! una! manera! muy! importante! a! los! resultados! del! 
metaPanálisis.!Suelen! ser! investigaciones! realizadas! en! diferentes! contextos,! 
con! pacientes!con! características! no! necesariamente! similares! o! incluso! con! 
resultados! muy!
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!diferentes,! lo!que! implica!que!no!siempre!será!conveniente! realizar!un!metaP
análisis.!
!
4. La! interpretación! del! metaPanálisis! en! caso! de! heterogeneidad! entre! los!
estudios!es!difícil!y!controvertida.!Deberán!investigarse!las!posibles!fuentes,!su!





vez! y! por! lo! tanto! no! puede! proporcionar! información! sobre! los! efectos!























12. Las! asunciones! estadísticas! que! han! de! hacerse! en! el! modelo! de! efectos!



















o! no:! ensayo! controlado! o! ensayo! no! controlado ;ĞŶƐĂǇŽ ĐƵĂƐŝͲĞǆƉĞƌŝŵĞŶƚĂů Ž 



















Se! consideran! observacionales! los! siguientes! diseños:! un! estudio! de! etiología! o!












Antes! de! entrar! en! este! tema,! es! importante! entender! el! significado! de! diferentes!
términos! para! poder! comprender! de! forma! adecuada! los! puntos! 3.4! y! 3.5! de! la!
presente!tesis!doctoral:!
P Sesgo* o* error* sistemático:! Se! produce! por! cualquier! hecho! del! estudio! que!
hace! que! sus! resultados! se! alejen! de! la! realidad! (diseño,! recogida! de! datos,!
selección!de!pacientes,!análisis..)!pero!siempre!en!una!misma!dirección.!Por!lo!
tanto,! esto! puede! llevar! a! conclusiones! erróneas,! es! decir,! alejadas! de! la!
verdad.!Es!lo!contrario!de!exactitud!o!validez.!
!




P Calidad* de* presentación* de* informe:! Se! refiere! a! como! de! bien! los!
investigadores! presentan! la! información! relacionada! con! la! metodología! y!
resultados! de! los! estudios.! Como! hemos! ido! viendo! en! los! diferentes!
apartados,! existen! guías! tanto! para! ayudar! a! presentar! estudio! individuales!
como! para! revisiones! sistemáticas.! Por! ejemplo,! para! estudios! individuales!
existe! la!guía!CONSORT! (Moher!et!al.! !2012a)!en!caso!de!tratarse!de!ensayos!
clínicos!aleatorizados!y!la!guía!STROBE!(von!Elm!et!al.!!2014)!cuando!se!trata!de!
estudios! observacionales.! En! el! caso! de! revisiones! sistemáticas! de! ensayos!
clínicos!aleatorizados!existe!la!guía!PRISMA!(Moher!et!al.! !2009a)!(ver*ANEXO*














































































es!determinar!el!riesgo!de!sesgo!que! incluyen! los!resultados!de! los!estudios!que!han!
sido!seleccionados!por!los!autores!de!la!revisión.!Sin!esta!valoración!del!posible!sesgo!
de!los!estudios,!podríamos!estar!sobreestimando!el!tamaño!del!efecto!encontrado!en!
la! evaluación!numérica!de! la! intervención!o! incluso!podríamos! estar!mostrando!una!
medida! cuantitativa! que! no! tuviese! ninguna! relación! cualitativa! con! las! propias!
intervenciones!evaluadas!(Martín!y!Seoane!Pillado!!2006).!Por!lo!tanto,!en!una!revisión!




!Se!han!descrito!múltiples! formas!para!evaluar! la! calidad!metodológica!y!el! riesgo!de!
sesgo! de! los! artículos! individuales! incluidos! en! una! revisión.! Su! evaluación! puede!
hacerse!a!través!de:!!
1. Componentes! individuales!de!calidad!metodológica!de! los!estudios,!como!por!
ejemplo:!




!P! En! estudios! observacionales! si! la! muestra! es! representativa,! método! de!
comprobación! de! la! exposición,! la! evaluación! de! la! variable! respuesta,! un!




escalas! y! checklists! (listado! de! tareas)! que! se! basan! en! conceptos! teóricos! y!
evidencia! empírica! emergente.! Se! han! identificado! al! menos! 25! escalas! y! 9!
listas! pero! ninguna! de! ellas! puede! recomendarse! sin! reservas! (Higgins! et! al.!!
2011,! Moher! et! al.! ! 1995,! Oxman! et! al.! ! 1994).! Una! de! las! escalas! más!
extendidas! es! la! herramienta! para! evaluar! el! riesgo! de! sesgo! en! ensayos!
clínicos!aleatorizados!de!la!Colaboración!Cochrane!(Higgins!et!al.!!2011).!Consta!
de!cinco!ítems!(generación!de!la!secuencia!de!asignación,!el!ocultamiento!de!la!
asignación,! cegamiento,! datos! de! las! variables! incompletas! y! publicación!
selectiva!de! resultados).!Además!existe!otro! ítem!denominado!“otras! fuentes!
de! sesgo”! donde! podría! incluirse,! por! ejemplo! las! fuentes! de! financiación.!
Primero!se!evalúa!se!contesta!a!estos!ítems:!(i)!alto,!(ii)!bajo,!(ii)!incierto.!!
!
3.5* Evaluación* de* la* calidad* metodológica* y* riesgo* de* sesgo* de* la* propia* revisión* 
sistemática*
Al! igual! que! ocurría! en! el! caso! de! estudios! individuales,! el! proceso! de! revisión!





de! publicación,! de! localización! (sesgo! de! idioma,! sesgo! de! base! de! datos,! sesgo! de!
citación!o!sesgo!de!duplicidad!de!publicación)!o!de!inclusión!(ver*Tabla*5).!Dentro!de!
los!de!localización!podemos!encontrar!aquellos!relacionados!con!el!idioma,!la!base!de!
























Las! estrategias! a! seguir! para! evaluar! si! existe! algún! sesgo! de! selección! pueden!
resumirse!en:!
a) Realizar! un! análisis* de* sensibilidad! con! el! objetivo! de! ver! como! son! de!
sensibles! los! resultados! del! análisis! a! los! cambios! en! el!modo! en! el! que! fue!
realizado.!Sirve!para!probar!como!de!robustos!son!los!resultados!de!la!revisión!
en!relación!con!las!decisiones!y!con!las!asunciones!clave!surgidas!en!el!proceso!
de! realizarla.! Si! los! análisis! de! sensibilidad! que! se! efectúen! no! cambian!
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!sustancialmente! los! resultados,! la! confianza! que! tendremos! en! ella! se! verá!








Se! basan! en! el! hecho! de! que! la! precisión! en! la! estimación! del! efecto! de! 
la!intervención! aumentará! a! medida! que! lo! haga! el! tamaño! muestral.! 
Los!resultados!de!los!estudios!con!una!muestra!pequeña!se!dispersan!en!la!
base!del!embudo.! A! medida! que! aumenta! la! precisión! en! los! estudios! 
con! mayor!muestra!el!área!de!dispersión!se!estrecha.!
P En!ausencia*de*sesgo,! la!gráfica!se!parecerá!a!un!embudo!simétrico!ya!
que! al! estimar! el! efecto! los! estudios!más! pequeños! y!menos! precisos!
sufren!más!variación!aleatoria!que!!estudios!más!grandes.!
P En!presencia*de*sesgo!la!zona!inferior!correspondiente!al!valor!nulo!(no!
efecto)! presentará! menos! estudios,! con! lo! que! el! embudo! parecerá!
truncado.!!




















pueden! estar! seriamente! afectadas! por! algún! sesgo! se! debe! recomendar!
rechazar!la!evidencia!disponible!hasta!el!momento!(Sterne!et!al.!!2001).!
!
3.5.2*Métodos*para*evaluar* la* calidad*metodológica*y* riesgo*de* sesgo*de* la*propia*
revisión*sistemática*
La! calidad! de! una! revisión! y! por! lo! tanto,! su! validez,! depende! de! cómo! se! usen! los!
métodos! de! revisión! científica! para! minimizar! el! riesgo! de! sesgo.! La! literatura! ha!
demostrado!que!la!calidad!de!las!revisiones!sistemáticas!publicadas!es!variable,!incluso!
cuando!intentan!contestar!la!misma!pregunta!de!investigación.!Por!ello,!es!importante!




Existen! múltiples! herramientas! para! evaluar! la! calidad! metodológica! de! revisiones!
sistemáticas.!Las!primeras!fueron!introducidas!por!Oxman!y!Guyatt!en!1991!y!Sacks!et!
al.!en!1987!!(Oxman!et!al.! !1994,!Sacks!et!al.! !1987).!Actualmente!se!han!descrito!25!
instrumentos! para! medir! la! calidad! metodológica! pero! no! han! sido! ampliamente!
aceptadas!debido!en!la!mayoría!de!los!casos!a!su!dificultad!(Shea!et!al.!!2007b).!
!
Hace! una! década,! se! propuso! una! herramienta! para! valorar! la! calidad! de! revisiones!
sistemáticas! que! se! denomina! AMSTAR,! por! sus! siglas! en! inglés! (Assessment! of!














calidad!denominada!AMSTAR!2!en!base!al! feedback!de! los!usuarios!AMSTAR! (Shea!y!
Henry!!2016)!ya!que!se!ha!detectado!una!falta!de!correlación!entre!las!evaluaciones!de!
calidad! con! esta! herramienta! y! los! resultados! y! conclusiones! de! las! revisiones!
sistemáticas.!Se!ha!sugerido!que!esto!podría!deberse!a!que!en!realidad!podrían!no!solo!
(o! incluso! sólo)! estar! evaluando! la! calidad! en! la! forma! de! presentar! el! método! y!




Recientemente! una! herramienta! que! se! llama! ROBIS! por! sus! siglas! en! inglés! (Risk! of!
Bias! in! Systematic! Reviews)! (Whiting! et! al.! ! 2016)! se! ha! desarrollado! para! evaluar!
factores! relacionados! con! el! riesgo! de! sesgo! (en! contraste! con! la! calidad!







1. Evaluar! la! relevancia! de! la! revisión.!No! aplica! a! la! hora! de! evaluar! revisiones!












responder! entre! cinco! opciones! (i)! sí,! (ii)! probablemente! sí,! (iii)! no,! (iii)!
probablemente!no,!(iv)!o!no!hay!información.!
!
3. Juzgar! el! riesgo! de! sesgo! global! en! la! interpretación! de! los! resultados! de! la!



















!C)! Estrategia* GRADE* para* evaluar* la* calidad* de* la* evidencia* y* fuerza* de*
recomendación*de*una*revisión*sistemática*
Merece!una!especial!mención!en!este!apartado!el!sistema!GRADE!(ver*ANEXO*4),!por!
sus! siglas! en! inglés! (Grading! of! Recommendations! Assessment! Development! and!
Evaluation)!que!no!solo!clasifica!la!calidad!de!la!evidencia!de!los!estudios!incluidos!sino!











aleatorizados.! Sin! embargo,! se! puede! disminuir! esta! calificación! a!moderada,! baja! o!
muy! baja! según! la! presencia! de! los! factores! mencionados! en! el! párrafo! anterior.!
Habitualmente!la!calificación!de!la!calidad!disminuirá!un!nivel!por!cada!factor,!hasta!un!














!Aunque! el! sistema! GRADE! realiza! juicios! de! calidad! de! la! evidencia! y! fuerza! de!






al.! ! 2017,! Rongo! et! al.! ! 2017)! y! periodoncia! (DePDeus! y! Canabarro! ! 2017,! Ren! et! al.!!




En! los! últimos! años,! el! aumento! del! número! de! ensayos! clínicos! aleatorizados!
publicados! y! la! explosión! de! las! diferentes! modalidades! de! tratamiento! para! una!
misma!condición,!ha!creado!una! importante!necesidad!de! revisiones! sistemáticas!de!
estudios!de!intervención.!Por!lo!que!cada!vez!se!publican!más!revisiones!sistemáticas!y!




Con! la! idea!de!ayudar!a! sintetizar! la! información!procedente!de!múltiples! revisiones!
sistemáticas!ha!surgido!el!concepto!de!metaPrevisión.!
!
Actualmente,! éstas! pueden! definirse! como! revisiones! que! integran! o! sintetizan!




Si! comparamos! las! revisiones! sistemáticas!convencionales!con! las!metaPrevisiones! se!














Por! ello! en! los! últimos! años,! se! han! desarrollado! nuevas! técnicas! analíticas! que!




Tal! es! el! caso! del! “metaPanálisis! en! red”! (network! metaLanalysis)! también! conocido!
como!“metaPanálisis!con!comparaciones!múltiples”!(multipleLtreatment!metaLanalysis)!
o! “metaPanálisis! con! comparaciones! mixtas”! (mixedLtreatments! comparisons! metaL 
analysis)!que!permiten!obtener!estimaciones!de! los!efectos! relativos!de! los!distintos!
tratamientos! a! partir! de! comparaciones! indirectas,! teniendo! en! cuenta! la! “red!












































La! idea! que! subyace! tras! el! metaPanálisis! en! red! es! relativamente! reciente.! Bucher!
(1997)! y! Hasselblad! (1998)! fueron! los! primeros! en! sugerir! el! uso! de! comparaciones!
indirectas! cuando! las! comparaciones! directas! no! estaban! disponibles,! generalizando!
los!métodos!metaPanalíticos.!Lumley!(2002)!propone!el!término!“metaPanálisis!en!red”!
(network! metaLanalysis)! y! la! aplicación! de! un! modelo! lineal! mixto! para! lidiar! con!
tratamientos!múltiples.!Además,!Lu!y!Ades! (2004)!concibieron!un!enfoque!bayesiano!
alternativo! para! estudios! (MULTIARM)! implementando! el! algoritmo! Markov! Chain!
Monte!Carlo.!!
!
En! los! últimos! años,! se! han! publicado! múltiples! revisiones! sistemáticas! con! metaP
análisis!en! red!en!el! campo!de! la!Odontología! (Escribano!et!al.! ! 2016,!Barbato!et!al.!!
2016,!Bratton!et!al.!!2015,!Cairo!et!al.!!2016,!Faggion!et!al.!!2014,!Graziani!et!al.!!2014,!








produciendo! su! disolución!química! por! la! producción!de! ácidos! del! biofilm!dental! al!











!asociado! con! un! mayor! riesgo! de! determinadas! patologías! sistémicas! como!
enfermedades! cardiovasculares! (Tonetti! y! Van! Dyke! ! 2013),! descompensación! de! la!
diabetes!(Chapple!y!Genco!!2013)!o!parto!prematuro!(Sanz!y!Kornman!!2013).!
!
Tanto! las! caries! como! las! enfermedades! periodontales! representan! un! problema!
importante! de! salud! pública! a! nivel! global! (Kassebaum! et! al.! ! 2014,! Marcenes! et! al.!!
2013).!El!“Estudio!de!Carga!Mundial!de!Enfermedad”!(2010)!reveló!que!en!el!periodo!
entre! 1990! y! 2010! las! caries! no! tratadas! en! dentición! permanente! y! la! periodontitis!





En! las!últimas!encuestas!de!salud!oral! (Bravo!Pérez!et!al.! !2016)!se!establece!que!en!
España!la!prevalencia!de!caries!activas!en!dentición!temporal!a!los!cinco!o!seis!años!de!
edad!es!del!25%,!en!dentición!permanente!a!los!15!años!del!18,6%!y!en!la!población!
adulta! alcanza! unos! valores! del! 46,7%.! En! cuanto! a! las! enfermedades! periodontales,!






En! determinadas! ocasiones,! los! efectos! de! dichas! enfermedades! sobre! la! estructura!
dental!y/o!el!aparato!de!inserción!del!diente!son!tan!severos!que!aunque!el!paciente!
no! haya! perdido! el! diente! de! forma! espontánea,! obligan! al! odontólogo! a! indicar! y!
programar!su!extracción!(Kwok!y!Caton!!2007).!
!
Para! reemplazar! los! dientes! perdidos! los! implantes! dentales! representan! una!
excelente! opción! de! tratamiento! con! resultados! demostrados! a! corto! y! largo! plazo!
(Albrektsson! y! Donos! ! 2012,! Pjetursson! et! al.! ! 2012).! Saber! cuándo! es! el! mejor!







Como! hemos! visto,! el! biofilm! dental! es! un! determinante! biológico! asociado! con! el!
desarrollo! tanto! de! las! caries! como! de! las! enfermedades! periodontales.! Por! lo! que!
controlar! dicho! biofilm! será! fundamental! para! el! tratamiento! de! gingivitis,! la!
prevención! primaria! de! periodontitis,! la! prevención! secundaria! de! periodontitis!
recurrente! y! para! prevenir! o! detener! la! progresión! de! caries! (Chapple! et! al.! ! 2015,!
Jepsen!et!al.!!2017).!!
!
Existe! evidencia! reciente,! procedente! de! revisiones! sistemáticas,! que! defiende! la!
eficacia! del! control! mecánico! (Needleman! et! al.! ! 2015,! Salzer! et! al.! ! 2015,! Van! der!
Weijden!y!Slot!!2015)!y!químico!(Sackett!et!al.!!1996,!Serrano!et!al.!!2015)!del!biofilm!
en! la! reducción! de! los! niveles! de! placa.! Por! ello,! parece! razonable! que! ambos!
procedimientos! pudieran! tener! un! impacto! simultáneo! en! gingivitis! y! caries.! Existe!
evidencia!independiente!que!ambos!métodos!son!efectivos!para!controlar!la!gingivitis!
(Chapple!et!al.! !2015,!Tonetti!et!al.! !2015)!y,!además!se!ha!observado!que!el!control!
mecánico! de! placa! profesional! o! individual! en! combinación! con! fluoruros! reduce! el!
índice! de! caries! coronal! en! niños! y! adolescentes! (Axelsson! et! al.! ! 2004)! y! de! caries!
radicular!en!el!adulto!(Ekstrand!et!al.!!2013).!
!







libre! de! bacterias! y! de! factores! retentivos! (Hung! y! Douglass! ! 2002).! Multitud! de!
estudios! longitudinales!han!demostrado!su!eficacia!y!en! la!mayoría!de! los!casos!este!
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!tratamiento! es! suficiente! para! controlar! y! mantener! controlada! la! enfermedad!
(Badersten!et!al.!!1981,!Badersten!et!al.!!1984b,!Badersten!et!al.!!1984a).!
!
Sin! embargo,! el! raspado! y! alisado! radicular! presenta! algunas! limitaciones! y! efectos!
secundarios.! Entre! las! primeras,! destacan! por! un! lado! las! limitaciones! anatómicas!
como! son! el! acceso! a! las! bolsas! profundas,! estrechas! y! tortuosas,! a! los! surcos,! a! las!
furcas!(Badersten!et!al.!!1981,!Badersten!et!al.!!1984b,!Badersten!et!al.!!1984a)!y!a!los!
defectos!intraóseos!(Renvert!et!al.!!1985);!!y!por!otro!las!microbiológicas,!!como!es!la!
incapacidad! de! eliminar! algunas! especies! bacterianas! como! Aggregatibacter!
actinomycetemcomitans!(Adriaens!!1989).!En!cuanto!a!los!efectos!secundarios,!los!más!
frecuentes! son! las! recesiones! gingivales,! la! pérdida! de! sustancia! dentaria! y! la!
hipersensibilidad!dentinaria!(Haffajee!et!al.!!1997).!!
!
Para! subsanar! estas! limitaciones! se! han! propuesto! el! uso! de! antimicrobianos,! tanto!
locales!como!sistémicos,!como!coadyuvantes!al!raspado!y!alisado!radicular!(Bonito!et!
al.!!2005,!Hanes!y!Purvis!!2003,!Quirynen!et!al.!!2002),!entre!otros!enfoques!(Sanz!et!al.!!
2012a).! Los! antimicrobianos! sistémicos! han! demostrado! tener! un! efecto! clínico!
beneficioso!adicional!frente!al!raspado!solo!(Herrera!et!al.!!2008,!Herrera!et!al.!!2002).!
Sin! embargo,! los! problemas! asociados! con! este! tipo! de! tratamiento! (resistencias!
bacterianas! y! aparición! de! efectos! adversos),! hacen! que! no! se! recomienden! usar! de!
forma! indiscriminada! y! deban! reservarse! para! determinados! pacientes! y! perfiles!
microbiológicos!concretos!(Sanz!y!Teughels!!2008).!Como!una!alternativa!más,!surgen!
los! antimicrobianos! locales! que! han! demostrado! efectos! clínicos! beneficiosos!
adicionales! al! raspado! además! de! no! asociarse! con! los! efectos! secundarios! de! los!
sistémicos! (Bonito! et! al.! ! 2005,! Hanes! y! Purvis! ! 2003).! Sin! embargo,! presentan!
problemas! como! son! las! dificultades! para! su! colocación! en! el! interior! de! la! bolsa!
periodontal!y!los!escasos!beneficios!clínicos!que!ha!demostrado!la!literatura.!!
!






Tradicionalmente! tras! una! extracción! dental! se! esperaba! durante!meses! o! hasta! un!
año!a!que!el! alveolo! cicatrizase!de! forma!espontánea!antes!de! reemplazarlo! con!un!
implante! dental,! ya! que! al! colocarlo! en! una! cresta! totalmente! cicatrizada! se!
garantizaba!la!estabilidad!dimensional!de!la!misma.!Sin!embargo,!estudios!posteriores!
han! demostrado! que! la! disponibilidad! de! hueso! podría! verse! comprometida! si! se!
espera! a! que! el! proceso! de! remodelado! fisiológico! de! la! cresta! se! produzca! por!
completo!(Araujo!y!Lindhe!!2005,!Cardaropoli!et!al.!!2003,!Misawa!et!al.!!2016).!Debido!
a!este!motivo!y!al!comentado!creciente!interés!por!parte!de!los!pacientes!de!acortar!
tiempos! de! tratamiento! y! número! de! intervenciones,! se! han! propuesto! protocolos!
alternativos!para!esta!terapia!de!colocación!de!implantes!de!forma!diferida,!como!son:!
la! colocación! de! implantes! inmediatos,! es! decir! el!mismo! día! de! la! extracción,! o! de!
forma!temprana!a!las!4P8!semanas!tras!la!cicatrización!del!tejido!blando!(Hammerle!et!
al.! ! 2004,! Chen! et! al.! ! 2004).! El! momento! ideal! para! colocar! los! implantes! se! ha!
discutido! ampliamente! en! la! literatura! atribuyendo! numerosas! ventajas! e!
inconvenientes!a!cada!uno!de!ellos!(Chen!et!al.!!2004,!Esposito!et!al.!!1998,!Fugazzotto!!
2005).!Para!discernir!que!protocolo!es!el!más!indicado!para!cada!paciente!y!situación!
clínica,! es! pertinente! investigar! sus! efectos! y! así! saber! cual! obtiene! los! mejores!







• Conocer! el! efecto! clínico! beneficioso! adicional! de! los! antimicrobianos!
locales!como!coadyuvantes!al!raspado!y!alisado!radicular.!
• Evaluar! el! mejor! momento! para! la! colocación! de! implantes! tras! la!
extracción!dental.!
!
Si! atendemos! a! los! niveles! de! evidencia! científica,! las! revisiones! sistemáticas! de!











































Martin!et!al.! ! 2012),! y!el! auge!del!movimiento!de!OBE!donde! se! trata!de! integrar! la!





posición!más!alta!en! la!escala!de! los!niveles!de!evidencia!científica! (Harbour!y!Miller!!
2001,!Sackett!et!al.!!1996)!y,!por!lo!tanto,!son!consideradas!como!la!herramienta!más!
potente,!eficiente!y!con!mayor!valor!a! la!hora!de! integrar! toda! la! información!válida!




diversas! limitaciones!que!pueden!deberse!a! la!mala! calidad!y! riesgo!de! sesgo!de! los!
estudios! incluidos! y/o! a! aspectos! metodológicos! inherentes! al! propio! proceso! de!
revisión!que!podrían!tener!el!potencial!de!sesgar!los!resultados.!!
!
En! relación! a! los! estudios! incluidos,! cabe! destacar! que! la! calidad! de! la! revisión!
depende! en! gran! medida! de! la! calidad,! metodología! y! modo! de! presentar! los!







baja! calidad! con! la! que! se! presentan! los! datos! en! los! estudios! individuales! (AlP
Namankany! et! al.! ! 2009,! Harrison! ! 2003,! Graziani! et! al.! ! 2012,! Cairo! et! al.! ! 2016,!
Polychronopoulou!!2014).!Por!lo!que!la!mayoría!de!las!revisiones!concluyen!que!hacen!
falta! más! estudios! clínicos,! preferiblemente! ensayos! clínicos! aleatorizados,! con! un!
correcto!diseño!de! calidad! y!mejor! controlados!para!minimizar! sesgos!que!permitan!
tener!una!idea!del!efecto!real!de!las!intervenciones!que!estudian.!
!
Es! pertinente! realizar! un! análisis! crítico! de! la! importancia! y! limitaciones! de! las!
revisiones! sistemáticas! en!Odontología! puesto! que! cada! vez! se! están! publicando! un!




En! cuanto! a! los! aspectos! metodológicos! inherentes! a! una! revisión,! es! importante!
resaltar! que! para! que! una! revisión! sistemática! pueda! proporcionar! información!
definitiva,! debe! cumplir! unos! estándares! mínimos! de! calidad! que! incluyan! tanto!
características! cualitativas! (un! protocolo! prospectivo! o! “a! priori”,! definiciones!
comparables!de!la!variable!respuesta!de!interés,!un!control!da!la!calidad!de!los!datos,!
la! inclusión! de! todos! los! pacientes! de! todos! los! estudios! en! el! análisis! final)! ! como!
características!cuantitativas!!(evaluación!de!si!el!total!de!la!muestra!es!suficientemente!





en! la! literatura! científica! (Ballesteros! ! 2006,! Bartolucci! y! Hillegass! ! 2010,! Bero! et! al.!!
1998,!Easterbrook!et!al.! !1991,!Egger!et!al.! !1997a,!Egger!y!Smith! !1998,!Egger!et!al.!!
1997b,!Espallargues!i!Carreras!y!Tebé!Cordomí!!2006,!Garg!et!al.!!2008,!Gisbert!y!Bonfil!!




1. La! necesidad! de! publicar! revisiones! sobre! algunos! temas! ya! que! algunas!
podrían! no! estar! justificadas! (por! existir! revisiones! previas,! por! no! existir!
suficientes!artículos!de!calidad,!o!por!otras!razones).!
2. La! coherencia! de! realizar! metaPanálisis! cuando! hay! muy! pocos! artículos!
incluidos!en!la!revisión,!cuando!son!muy!heterogéneos!o!cuando!los!existentes!
son!de!baja!calidad!y!presentan!un!alto!riesgo!de!sesgo.!







































una! terapéutica! relativamente! nueva! es! presumible! que! existan! pocos!
artículos! !publicados! al! respecto! que! presenten! variables! comparables! y!
que,! por! lo! tanto,! permitan! y! justifiquen! su! combinación! estadística.! !
Los!resultados! obtenidos! de! esta! síntesis! podrían! no! ser! reflejo! de! 
los!beneficios!reales!que!aporta!este!protocolo!al!compararlo!con!el!
protocolo!de!carga!diferida,!en!términos!de!los!cambios!dimensionales!de!




antimicrobianos! locales! es! presumible,! por! la! información! procedente! de!
revisiones!previas,!que!puedan! incluirse!una!gran!cantidad!de!estudios!de!
calidad!y!características!diferentes,!lo!que!podría!limitar!la!aplicabilidad!de!
los! resultados! procedentes! del! metaPanálisis,! por! no! aportar! información!
adicional!válida!y!precisa!que!justifique!su!uso!clínico!como!coadyuvante!al!
raspado!y!alisado!radicular.!
ϯ͘ Una! revisión! sistemática! con! objetivos! demasiado! amplios! y! con! artículos!
muy! antiguos! es! posible! que! no! pueda! proporcionar! información!
actualizada,! precisa! ni! válida! que! nos! sirva! para! hacer! 
recomendaciones!clínicas.!En!concreto,!al!evaluar!el!manejo!simultáneo!de!
caries!y!gingivitis,!ĚŽŶĚĞ ůĂ ŵĂǇŽƌşĂ ĚĞ ůŽƐ ĞƐƚƵĚŝŽƐ ƉƌŽĐĞĚĞŶ ĚĞ ůŽƐ ĂŹŽƐ
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!setenta!y!ochenta,!es!posible!que! la! calidad!metodológica!de!estos!
estudios!o! la! forma!en! la!que! se! presenten! los! datos! no! sea! adecuada! 
o! suficiente! para! poder!combinar! un! número! adecuado! de! estudios.! 
Esto! pueden! dificultar!identificar!el!efecto!real!de!diferentes!
intervenciones!de!control!químico!y!mecánico!de!placa!para!el!manejo!
simultáneo!de!estas!dos!enfermedades!y,!por! tanto,! tener! que! recurrir! a! 






























Realizar! un! análisis! crítico! del! valor! real! y! las! limitaciones! de! las! revisiones!
sistemáticas! en! Odontología! y,! especialmente! en! Periodoncia! y! en! la!
terapéutica!de!implantes!dentales,!!analizando!cómo!puede!afectar!la!cantidad!
y!calidad!de!los!artículos!incluidos!en!tres!revisiones!sistemáticas!!presentadas!




Artículo! #1.! Determinar! si! está! justificado! hacer! un! metaPanálisis! cuando! se!
incluyen!muy!pocos!artículos!de!baja!calidad!en!una!revisión.!
!
Artículo! #2.! Evaluar! si! los! resultados! obtenidos! tras! la! realización! de! una!
revisión! sistemática! y! metaPanálisis! que! incluye! muchos! estudios! muy!




revisión! para! el! manejo! simultaneo! de! caries! y! gingivitis! cuyos! artículos! son!
















revisión! se! han! publicado! como! tres! artículos! independientes! con! las! siguientes!
referencias:!
Artículo* #1.* Sanz! I.,! GarcíaPGargallo! M.,! Herrera! D.,! Martin! C.,! Figuero! E.,! Sanz! M.!
(2012)! Surgical! protocols! for! early! implant! placement! in! postPextraction! sockets:! A!
systematic!review.!Clinical!Oral!Implants!Research!23!(Suppl.!5):!67–79.!
!
Artículo* #2.* MatesanzPPérez,! P.,! GarcíaPGargallo,! M.,! Figuero,! E.,! BasconesPMartínez,!
A.,! Sanz,! M.,! Herrera,! D.! (2013)! A! systematic! review! on! the! effects! of! local!
antimicrobials! as! adjunts! to! subgingival! debridement,! compared! with! subgingival!




Carvalho,! J.! (2017)* Mechanical! and! chemical! plaque! control! in! the! simultaneous!
management! of! gingivitis! and! caries:! a! systematic! review.! Journal! of! Clinical!
Periodontology!44!(Suppl.!18):!S116PS134.!
*




A)! Herramienta! AMSTAR! (Shea! et! al.! ! 2007b)! para! evaluar! su! calidad! 
metodológica!!(ver!apartado!3.5.2!de!la!introducción,!ANEXO*2 y Tabla 8).!
!
B)!Herramienta!ROBIS!(Whiting!et!al.!!2016)!para!evaluar!su!riesgo!de!sesgo!
(ver!apartado!3.5.2!de!la!introducción,!ANEXO*3 y Tabla 9).!
!
C)! Estrategia! GRADE! (Guyatt! et! al.! ! 2011)! para! evaluar! la! calidad! de! la! evidencia! y!




!Artículo* #1:! Sanz! I.,! GarcíaPGargallo! M.,! Herrera! D.,! Martin! C.,! Figuero! E.,! Sanz! M.!
(2012)! Surgical! protocols! for! early! implant! placement! in! postPextraction! sockets:! A!
systematic!review.!Clinical!Oral!Implants!Research!23!(Suppl.!5):!67–79.!
Protocolos* quirúrgicos* para* la* colocación* temprana* de* implantes* en* alveolos*
postextracción:*una*revisión*sistemática.*
Objetivo:* Evaluar! cuál! es! el!mejor!momento! para! la! colocación! de! implantes! tras! la!
extracción! dental,! comparando! el! protocolo! de! colocación! temprana! con! el! de!









implantes! colocados! de! forma! temprana! y/o! (iii)! la! comparación! de! varios!
procedimientos!de!aumento!en!implantes!colocados!de!forma!temprana.!También!se!
realizó! una! búsqueda! manual! en! revistas! relevantes.! Dos! revisores! independientes!




con! los!datos!de!dos!de!ellos!que! comparaban!el!protocolo!de! colocación! temprana!
con!el!de!colocación!diferida.!El!porcentaje!de!reducción!de! la!altura!y!anchura!ósea!
favoreció! el! protocolo! de! colocación! temprana! con!una!diferencia!media! ponderada!
entre!grupos!de!13,11!%![intervalo!de!confianza!al!95%!(95%!IC):!3,82!P!22,4;!p!=!0,057]!
y!19,85%![95%!IC:!13,85!P!25,81],!respectivamente.!La!supervivencia!de!los! implantes!
demostró! una! tasa! de! supervivencia! mayor! no! significativa! para! el! grupo! de! carga!
temprana! (risk! ratio! (RR)=! 1,02;! 95%! IC:! 0,96P1,1).! En! cuanto! a! la! satisfacción! del!
paciente,! se!detectaron!diferencias!estadísticamente! significativas!entre! los!grupos!a!
57
!los!2!años,! a! favor!del! grupo!de!colocación! temprana!para! la! satisfacción!global! y! la!
apariencia!de!la!restauración,!aunque!estas!diferencias!se!pierden!a!los!5!años.!
Conclusión:! La! colocación!de! implantes!de! forma! temprana! tras! la! extracción!dental!
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Abstract
Objectives: The aim of this systematic review was to evaluate the best timing for placing implants
after tooth extraction, by comparing early vs. delayed implant placement and evaluating the hard
and/or soft tissue ridge dimensional changes and the outcomes related with implant survival and
prosthesis success.
Material and methods: An online search of the main databases including The National Library of
Medicine (MEDLINE via Pubmed), Embase and The Cochrane Central Register of Controlled Trials
was conducted up to February 2011. Randomized controlled clinical trials (RCTs), prospective cohort
studies and case–control retrospective studies, with a follow-up of at least 1 month after loading
of dental implants, comparing: (i) early vs. delayed implant placement, (ii) augmentation vs. no
augmentation at implant placement in early placed implants and/or (iii) the comparison of various
augmentation procedures at early implant placement, were conducted. A hand search of relevant
journals was also performed. Screening of eligible studies, assessment of their methodological
quality and data extraction were conducted in duplicate by two independent reviewers. Authors of
studies were contacted for clarification or missing information.
Results: Eight studies were included, although meta-analysis could only be performed with the
data from two studies comparing early vs. delayed implant. The percentage of bone height and
bone width reduction favoured the early placement, with pooled mean difference between groups
of 13.11% (95% CI: from 3.83 to 22.4; P = 0.057) and 19.85% (95% CI: from 13.85 to 25.81)
respectively. Implant survival demonstrated a non-significant higher implant survival rate for the
early group (RR = 1.02, 95% CI: 0.96–1.1).With regard to patient satisfaction, statistically significant
differences between the groups in favour of the early group for overall satisfaction and
appearance with the restoration were demonstrated at 2 years, although these differences were
lost at 5 years.
Conclusions: Placement of dental implants at an early timing after tooth extraction may offer
advantages in terms of soft and hard tissue preservation, when compared with a delayed protocol.
Nevertheless, well-designed, high quality, randomized clinical trials, are needed, because the
available evidence is today limited in terms of available studies and quality.
Teeth may be lost due to disease or trauma,
or may be congenitally absent. To replace
missing teeth, dental implants offer an excel-
lent treatment option with demonstrated
short- and long-term predictable outcomes.
There are, however, many teeth still present
in the patient’s mouth with poor or hopeless
prognosis that, according to the dentist opin-
ion, need to be extracted and replaced by den-
tal implants. The ideal timing of implant
placement after dental extraction has been
extensively discussed in the literature, and
advantages and disadvantages have been
attributed to the different protocols (Esposito
et al. 1998; Chen et al. 2004; Fugazzotto
2005), although there is an increasing interest
for shortening the overall treatment time
and minimizing the number of surgical
interventions. Late implant placement
following extraction, with a healing period of
6–12 months prior to implant placement has
been traditionally considered the standard of
care, because a fully healed ridge will ensure
implant insertion in a stable ridge dimension,
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but the bone availability for implant place-
ment may have been hampered by the resorp-
tive changes occurring in the ridge after
tooth extraction.
To overcome these potential drawbacks,
different alternative approaches have been
proposed, such as immediate implant place-
ment at the time of extraction or early
implant placement following a few weeks of
soft tissue healing prior to implant insertion.
At a recent consensus workshop (Chen et al.
2004; Hammerle et al. 2004), three different
protocols were defined: (i) immediate or type
1 when the implant are placed in the same
surgical intervention as the dental extraction;
(ii) type 2 or early implant placement when
implants are placed in the early stages of
healing (from 4 to 8 weeks); and (iii) type 3
or delayed implant placement when implants
are placed when the ridge has healed (from 3
to 6 months).
In these publications, the potential advan-
tages and disadvantages of the different proto-
cols were discussed (Chen et al. 2004;
Hammerle et al. 2004). The immediate
implant placement protocol obviously results
in shorter treatment time, utilizes all avail-
able existing bone in the ridge and may avoid
the need for raising a flap. On the other hand,
there are some potential disadvantages with
immediately placed implants, such as: (i) an
increased risk of infection and associated fail-
ures if the socket is infected (Rosenquist &
Grenthe 1996; Takeshita et al. 1997); (ii)
presence of a discrepancy between the surface
of the implant and the socket wall with a
need to combine with bone augmentation
procedures; (iii) the need to advance the flap
to cover the implants in situations aiming
for a submerged implant healing (Rosenquist
& Ahmed 2000); and (iv) an increased risk for
compromised aesthetic outcomes (Kan et al.
2007; Chen & Buser 2009; Sanz et al. 2009).
To overcome some of these potential risks,
the early implant placement protocol (type 2)
has been proposed, as it may share some of
the advantages of immediate placement,
mainly by utilizing the socket walls before
they become fully resorbed, but at the same
time allowing primary healing after tooth
extraction and thus achieving enough soft
tissues in case of need for flap closure and
reducing the risks for infection during
implant placement (Zitzmann et al. 1999;
Nemcovsky & Artzi 2002; Buser et al. 2008a,
2008b, 2009, 2011). Moreover, tissue augmen-
tation procedures with the use of either bone
grafts, barrier membranes and/or soft tissue
grafts are usually needed mostly in the aes-
thetically relevant areas to compensate the
ridge alterations that always occur after tooth
extraction. The early implant placement pro-
tocol is particularly suitable for augmenta-
tion techniques, as the soft tissue healing
after tooth extraction has occurred and there
is usually enough soft tissue coverage allow-
ing for primary healing without the need of
advancing the flaps. This protocol therefore
has been advocated whenever there is a need
for bone augmentation, either because there
are defects in one or more of the socket walls
or to close the gap between the implant sur-
face and the socket bone walls in case of
wide discrepancies (Zitzmann et al. 1999;
Buser et al. 2008a, 2008b, 2009, 2011). In
these situations, different bone regenerative
technologies have been utilized such as
autologous bone grafts (Ross et al. 1989; Bec-
ker et al. 1994), bone substitutes (Block &
Kent 1991; Yukna 1991) or guided bone
regeneration (GBR) with resorbable and non/
resorbable barriers (Rosenquist & Ahmed
2000; Buser et al. 2009).
The efficacy of these protocols in terms of
enhancing the survival of the implants placed
to restore the extracted teeth has been evalu-
ated in a recent systematic review (Esposito
et al. 2010), where randomized clinical trials
(RCTs) comparing type 1 and 2 protocols
with the standard 3 protocol were selected
and analysed. Only two RCTs compared
immediate vs. delayed implants and only one
compared early vs. delayed implants in 46
patients. These studies failed to demonstrate
differences in implant survival between the
protocols, and they did not answer the ques-
tion whether augmentation procedures are
benefited when one particular implant place-
ment protocol is utilized (Covani et al. 2004).
One of the reasons for the lack of differences
in implant survival, when the different proto-
cols are compared is probably due to the scar-
city of available clinical trials, and therefore,
this evidence must be supplemented with
other study designs such as prospective
cohort studies and retrospective case series
with the goal of not only assessing the out-
come of the implants but also evaluating the
potential advantages of the more rapid treat-
ment protocols, in terms of aesthetic out-
comes, patient preferences, need and efficacy
for tissue augmentation approaches and the
occurrence of complications.
Therefore, the objective of the present sys-
tematic review was to evaluate the scientific
evidence on the efficacy of the early implant
placement protocol when compared with the
standard delayed implant placement protocol.
The hypothesis of this investigation was that
there are no differences between both proto-
cols in terms of implant survival as well as
in the soft and hard tissue changes when
bone or soft tissue augmentation techniques
are implemented in conjunction with the
implant placement.
The primary objective of this systematic
review was to obtain an overall quantitative
estimate of the bone and soft tissue changes
after early vs. delayed implant placement. As
secondary objectives, it was aimed to com-
pare the outcome of tissue augmentation vs.
no augmentation procedures at early implant
placement and to compare various augmenta-
tion procedures used in conjunction with this
implant placement protocol.
Material and methods
A protocol was developed before starting the
review that covered all aspects of the system-
atic review methodology according to the
Prisma guidelines (Moher et al. 2009) includ-
ing the following definitions:
• Focused question.
• Study population.
• Types of intervention.
• Types of comparisons.
• Search strategy.
• Eligibility criteria for study inclusion.
• Outcome measures.
• Screening methods and data extraction.
• Quality assessment and data synthesis.
• Assessment of heterogeneity and drawing
of conclusions.
Focused question
Which are the effects of the early implant
placement in post-extraction sockets when
compared with delayed implant placement,
in terms of hard and/or soft tissue dimen-
sional changes and in terms of implant sur-
vival and prosthesis success?
Study population
Patients with at least one implant placed
after tooth extraction.
Types of interventions and comparisons
The surgical protocol considered for this eval-
uation was the early implant placement (type
2) protocol. This intervention was defined at
a consensus workshop as “Implant placed fol-
lowing tooth extraction when the complete
soft tissue healing of the socket (typically 4–
8 weeks after extraction) has occurred”
(Hammerle et al. 2004). In the present
review, studies where implant placement
occurred 4–8 weeks after tooth extraction
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were included, but other protocols were also
considered (i.e. implants placed between
3 days and 12 weeks after tooth extraction),
as these interventions could not be consid-
ered as immediate placement (tooth extrac-
tion and implant placement in the same
surgical procedure) or delayed placement,
when the alveolar ridge is fully healed.
As in the early surgical protocol, bone aug-
mentation techniques are frequently carried
out, we also considered the outcomes of
these interventions compared with no aug-
mentation, as well as the outcomes of com-
paring different augmentation approaches.
The specific bone augmentation technologies
assessed in this study were: autologous bone
grafts, bone substitutes (allogenic, xenogenic
and synthetic grafts), barrier membranes,
combinations, biological factors (platelet-rich
plasma, bone-morphogenetic proteins, etc.)
and soft tissue augmentation procedures.
Three types of comparisons were evaluated:
• Early implants vs. delayed implants.
• Augmentation vs. no augmentation at
early implants.
• Various augmentation procedures at early
implants.
Selection of studies
Studies needed to be conducted in patients,
older than 18 years and in good general
health, where at least one tooth needed to be
extracted and replaced with dental implants.
A minimum sample size (10 subjects per
group) was established in an attempt to mini-
mize the publication bias.
Clinical studies were selected if the study
design consisted on RCTs, prospective cohort
studies and case–control retrospective case
series, where the early implant placement
protocol had been used and the implants had
been followed up at least 1 month after plac-
ing and loading the implant-supported resto-
ration.
Outcome measures
The primary outcome variable was the bone
dimensional changes occurring between
implant placement and osseo-integration,
usually assessed at the time of second stage
surgery or the placement of the restorations.
These were assessed in terms of height,
width or volume, either directly on the alveo-
lar process (in millimetres or percentage), or
indirectly, using standardized periapical
radiographs or tomographic images, or by
assessing the soft tissue dimensional changes
assessed with a periodontal probe or with
standardized clinical photographs (in milli-
metres or percentage).
The following secondary outcomes were
also assessed:
• Implant survival (%) and success (%)
rates.
• Peri-implant tissue health (probing pocket
depth [PPD], Plaque Index [PlI], bleeding
on probing [BoP]).
• Outcomes related with the aesthetic and
restorative result, such as the occurrence
of buccal mucosal recession or loss of
interdental papilla evaluated with the
(Jemt index) (Jemt 1997), or the occur-
rence of restorative complications.
• Occurrence of biological (peri-implant)
diseases.
Search strategy
Three electronic databases (The National
Library of Medicine [MEDLINE via Pubmed];
Embase and the Cochrane Central Register of
Controlled Trials) were used to search for
studies fulfilling the inclusion criteria, pub-
lished between 1986 and February 2011.
The following search terms were used:
Population
{ (<[text words] Tooth> OR <[MeSH
terms/all subheadings] “Tooth”>) AND
([text words] Extraction)
OR
(<[Text words] Tooth extraction OR
Extraction socket OR Alveolar socket
OR dental extraction OR tooth removal
OR socket OR ridge-socket OR post-
extraction socket > OR <[MeSH terms/
all subheadings] “Tooth Extraction” OR
“Tooth socket”>)}
Intervention
{ (<[text words] immediate-delayed
AND implant OR “Dental Implants,
Single-Tooth*” <[MeSH terms>)
OR
{ (<[text words] immediate-delayed
AND implant OR “Dental Implants,
Single-Tooth*” <[MeSH terms>)
OR
{ (<[text words] early implant AND
implant OR “Dental Implants, Single-
Tooth*” <[MeSH terms>)
AND
[text words] Socket preservation OR
Ridge preservation OR bone
preservation OR socket seal OR Bone
filler OR autologous bone grafts OR
autogenous bone OR bone substitutes
OR allogenic grafts OR allografts OR
xenogenic grafts OR xenografts OR
synthetic grafts OR Barrier membranes
OR membrane OR guided bone
regeneration OR freeze dried bone
allograft OR demineralized freese
dried bone allograft OR DFDBA OR FDBA
OR Bio-Oss OR Bio-Oss Collagen OR
Alloplast OR tricalciumphosphate OR
cerasorb OR Bioglass OR polymeric OR
collagen sponge OR Collage OR
collagen fleece OR collagen plug OR
collagen plugs OR Biogide OR Ossix OR
soft tissues autografts OR connective
tissue grafts OR punch OR free
gingival graft OR soft tissues
substitutes OR allogenic soft tissues
OR
[patient AND intervention]
Only studies published in the English lan-
guage were included. All reference lists of
the selected studies were checked for cross-
references.
The following journals were hand-searched
for this review from January 1999 to February
2011: Journal of Clinical Periodontology,
Journal of Periodontology, Journal of Peri-
odontal Research, Clinical Oral Implants
Research, International Journal of Oral &
Maxillofacial Implants and Clinical Implant
Dentistry and Related Research.
Review methodology
Two reviewers (I. S. and M. G. G.) indepen-
dently screened the titles and abstracts of all
retrieved entries. Studies were selected when
meeting the inclusion criteria, or when there
was insufficient data in the title and abstract
to make a clear decision. A full manuscript
was obtained from the selected studies that
were independently assessed by three review-
ers (I. S., M. G. G., D. H.) to establish the
final inclusion. Any disagreement was solved
by discussion among the reviewers. The rea-
sons for rejecting studies at this or at subse-
quent stages were recorded. To avoid the
selection bias, the reviewers were blind to
the name of the authors, institutions and
journal titles. The selected studies underwent
validity assessment, with special attention to
duplicate publications using the same data
source, to avoid a likely bigger impact of the
same data in the global result.
Quality assessment
Based on the design and content of the
selected studies, their quality was evaluated
independently and in duplicate by two
reviewers (I. S. and M. G. G.), who were blind
to the name of the authors, institutions and
journal titles.
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Table 1 shows the different quality assess-
ment criteria used for the selected random-
ized controlled trials. Following the
recommendations by (Ten Heggeler et al.
2010), we utilized RCT-checklist of the
CONSORT-statements (Schulz et al. 2010a,
2010b), the MOOSE-statements (Stroup et al.
2000) and the recommendations by (Needle-
man 1999; Esposito et al. 2001), together
with the Cochrane checklist for assessing
risk of bias (Higgins 2009). With these crite-
ria, the studies were grouped into three dif-
ferent categories: low, unclear or high risk of
bias.
Table 2 shows the different quality assess-
ment criteria used for prospective cohort and
case–control studies (Harris et al. 2001; Jan-
ket et al. 2003; Paraskevas et al. 2008)
together with the Strobe statement checklist
(von Elm et al. 2007a, 2007b). With these cri-
teria, the studies were graded as (i) adequate,
(ii) inadequate and (iii) not listed and grouped
into three different categories: good, fair or
poor quality.
Data extraction
Two reviewers (I. S. and M. G. G.) extracted
the data independently using specially
designed data extraction forms. Any disagree-
ment was discussed, and a third reviewer (D.
H.), was consulted when necessary. Authors
of studies were contacted for clarification or
missing information. Incomplete data were
excluded until further clarification was avail-
able. When the results of a study were pub-
lished more than once or results were
detailed in a number of publications, the
most complete data set was sought from all
sources and was included only once.
Heterogeneity assessment
The statistical heterogeneity among studies
was assessed using the Cochran Q-test
(Cochran 1954) and two graphic methods
(Galbraith and La’Abbe´ graphic, for dichoto-
mous variables). In case of high heterogeneity
values, a subgroups analysis was carried out.
As a complement to the Q-test, the I2 index
(Higgins et al. 2003) was done to know the
percentage of variation in the global estimate
that was attributable to heterogeneity
(I2 = 25%: low; I2 = 50%: moderate;
I2 = 75%: high heterogeneity).
Data synthesis
To summarize and compare studies, data on
the mean change in primary (bone and soft
tissue level changes) and secondary outcome
variables were statistically analysed. The
study-specific estimates were pooled using
both the fixed effect model (Mantel–Haenzel–
Peto test) and the random effect model (Der-
Simonian–Laird test). If a significant hetero-
geneity were found, the random effect model
was used. For continuous variables (bone
level changes, soft tissue changes), weighted
mean differences and 95% confidence inter-
vals were used to summarize the data in each
study. For dichotomous variables (e.g. suc-
cessful implant placement), the estimates of
the effect were expressed as risk ratios (RR)
or odds ratios (OR) together with their 95%
confidence intervals.
Forest plots were created to illustrate the
effects of the different studies and the global
estimation of the meta-analysis.
STATA
® 11.1 (StataCorp LP, Lakeway Drive,
College Station, TX, USA) intercooled
software was used to perform all analyses.
Statistical significance was defined as a
P-value < 0.05.
The publication bias was evaluated using a
Funnel plot and the Egger’s linear regression
method. A sensitivity analysis of the meta-
analysis results was also performed (Tobı´as
1999).
Results
The initial search resulted in 401 papers.
After an initial phase of screening (96.76% of
coincidences between reviewers, j = 0.70), 29
potentially relevant papers were identified
and one more was added during hand-search
(Schropp et al. 2005a, 2005b). Thirty full-text
papers fulfilling the inclusion criteria were
finally evaluated for suitability. After a thor-
ough evaluation of the full-text manuscripts,
eight papers were finally included (96.55% of
agreement between reviewers, j = 0.93)
(Fig. 1).
From this selection, five papers from the
same research group reported different results
and/or different follow-up of the same mate-
rial (Schropp et al. 2003a, 2003b, 2004, 2005a,
2005b; Schropp & Isidor 2008). Two other
papers were also produced by the same
research group (Nemcovsky et al. 2000; Nem-
covsky & Artzi 2002), but reporting different
material. The final selection therefore con-
sisted of four different investigations from
three distinct research groups (Israel, Belgium
and Denmark).
Tables 3a and b detail the design, patients,
methods, outcome variables and source of
funding of the selected studies. Three differ-
ent study designs were used: RCT (publica-
tions by Schropp et al.), prospective cohort
(Nemcovsky et al. 2000; Nemcovsky & Artzi
2002) and retrospective case–control (Cosyn
& De Rouck 2009). The test groups included
implants placed between 5 and 8 weeks after
tooth extraction, together with the use of
bone substitutes and barrier membranes
(Nemcovsky et al. 2000; Cosyn & De Rouck
2009). In the studies by the Schropp group,
however, the implant placement ranged
between 3 and 15 days after tooth extraction
in the test group, and 65–138 days in the
control group. In these studies, autogenous
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Table 2. Quality rating criteria for cohort studies
Cohort studies
Participants Inclusion and exclusion criteria
Homogeneity between groups
Sample size Rationale for study size, including practical and statistical considerations
Follow-up Period of follow-up
Percentage lost to follow-up: <, ! 20%, not listed
Outcomes Measured in a standard, valid and reliable way
Statistical methods Description of all statistical methods including those to control for
confounding
Description of how loss to follow-up and missing data were addressed
70 | Clin. Oral Impl. Res. 23(Suppl. 5), 2012/67–79 © 2011 John Wiley & Sons A/S
Sanz et al "Early implant placement
62
bone chips were used to cover the exposed
threads in the control group in the first sur-
gery, and in both groups during the second
surgery (3 months later). The control groups
also differed among studies. In the first study
by Nemcovsky et al. (2000), there is a lack of
control group, and it is a prospective case ser-
ies where one or two implants have been
placed with the early placement protocol, but
with a different bone augmentation technol-
ogy. The second study by the same group is
the real prospective cohort study, where
implants placed with the early protocol are
compared with a control group with a 6-
month delayed implant protocol (Nemcovsky
& Artzi 2002). In the series of studies from
the Danish research group, the time of
implant placement in the control group var-
ied between 65 and 138 days after tooth
extraction (Schropp et al. 2003a, 2003b, 2004,
2005a, 2005b; Schropp & Isidor 2008). In the
study by (Cosyn & De Rouck 2009), the con-
trol group are contra-lateral non-restored
teeth.
Table 4 summarizes the data on the main
outcome variable, the changes in hard tissue
dimensions measured between implant place-
ment and the second stage surgery. These
data were evaluated in three of the eight
selected studies and expressed as changes in
height, width and area, as well as in fre-
quency distributions expressed as differences
in the percentage reduction of height and
area.
The bone defects present during the early
placement, mostly dehiscence-type defects,
were treated using a combination of bovine
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Fig. 1. Flow diagram (PRISMA format) of the screening and selection process.
Table 3a. Methods, participants, interventions, outcomes, site and funding of the selected studies (first part)
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branes (Nemcovsky et al. 2000; Nemcovsky
& Artzi 2002) or autogenous bone chips har-
vested from the adjacent bone (Schropp et al.
2003a, 2003b). In most cases, defect reduction
was greater in the early placement group
than in the delayed protocol, although only
differences in the reduction of defect height,
width and area were statistically significant
(Nemcovsky & Artzi 2002). Similar results
were obtained in three studies in terms of
hard tissue dimensions, favouring the early
placement protocol (Nemcovsky & Artzi
2002; Schropp et al. 2003a, 2003b; Schropp &
Isidor 2008).
Table 5 summarizes the data on changes
in soft tissue dimensions evaluated in three
studies. The changes in keratinized mucosa
width, marginal recession and papilla
height, were only evaluated in one study
(Cosyn & De Rouck 2009). The Danish
study only evaluated the papilla height
using the Jemt modified index (Schropp
et al. 2003a, 2003b).
The results tended to favour the delayed
protocol, demonstrating greater keratinized
mucosa width, less recession, greater mesial
and distal papilla height (Cosyn & De Rouck
2009) and greater percentage of papilla fill
(Schropp et al. 2005a, 2005b), although statis-
tically significant differences were only
reached when evaluating the distal papilla
height (P = 0.001), and in this study, the com-
parison was made with a contralateral
untreated control, rather than an implant-sup-
ported restoration (Cosyn & De Rouck 2009).
Table 6 summarizes the data on the
changes in the peri-implant tissues reported
in three studies (Schropp et al. 2003a, 2003b;
Schropp & Isidor 2008; Cosyn & De Rouck
2009) evaluated through measurements of
PPD, BoP and plaque scores around the
selected implants.
In the Belgian study (Schropp & Isidor
2008), implant-supported restorations demon-
strated worse peri-implant tissue outcomes
than the contralateral unrestored teeth, dem-
onstrating higher plaque scores and statisti-
cally significant higher BoP scores in the
control group (P = 0.001).
The studies from the Danish group
reported data on probing depths at 2 years
(Schropp et al. 2003a, 2003b) and 5 years
(Schropp & Isidor 2008) after the implant-
supported restoration. A continuous PPD
reduction was observed from baseline to 2
and 5 years, with no differences between
groups. For buccal and lingual sites, the test
group (early protocol) showed a trend for a
greater reduction in PPD than the control
group (delayed protocol), whereas at the
Table 3b. Methods, participants, interventions, outcomes, site and funding of the selected studies (second part)
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mesial and distal sites, the changes favoured
the control group.
Two studies reported data on patient satis-
faction, both using a visual-analogical scale
(VAS) (Schropp & Isidor 2008), although one
also utilized a structured questionnaire (Sch-
ropp et al. 2004). At the 2-year evaluation,
significantly higher patient satisfaction was
reported in the test group, although these dif-
ferences disappeared at 5 years (Table 7).
Table 8 reports the data on implant out-
comes. Implant success defined after the
Smith & Zarb (1989) criteria was reported in
one study (Cosyn & De Rouck 2009). All
implants placed were successful, although
comparisons could not be done, as the con-
trol group was contralateral natural teeth.
Implant survival was reported in the rest of
the selected studies (Nemcovsky et al. 2000;
Nemcovsky & Artzi 2002; Schropp et al.
2003a, 2003b, 2005a, 2005b; Schropp & Isidor
2008). In the control groups, the survival per-
centages ranged from 95% to 97.5%, in com-
parison with the test groups from 91% to
100%.
Four studies reported data on postoperative
complications (Nemcovsky et al. 2000; Nem-
covsky & Artzi 2002; Schropp et al. 2003a,
2003b; Cosyn & De Rouck 2009). The early
implant placement group demonstrated less
postoperative complications in one study (8%
vs. 31.8%) (Nemcovsky & Artzi 2002),
whereas in the Danish studies, the opposite
results was reported (13% vs. 0%) (Schropp
et al. 2003a, 2003b, 2004, 2005a, 2005b; Sch-
ropp & Isidor 2008). Complications were not
comparable because in each study different
postoperative complications were evaluated.
In the Danish studies (Schropp et al. 2003a,
2003b), the most common complication in
the test group was the temporary affection of
the dental nerve in two cases with implants
placed in the posterior mandible, whereas in
the study by Nemcovsky & Artzi (2002), the
most common complication was the early
exposure of the healing screw. At the same
time, Nemcovsky et al. (2000) reported that
complications were more frequent when two
contiguous implants were placed, whereas
Cosyn & De Rouck (2009) described early
exposure of the membrane in 4% of the
cases.
Table 9 depicts data on crown dimensions.
In the Danish studies, a significant difference
favouring the early placement group was
reported at the 1.5-year follow up (Schropp
et al. 2005a, 2005b). These differences, how-
ever, decreased with time (Schropp & Isidor
2008). (Cosyn & De Rouck 2009) reported
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implant-supported restorations with the con-
tralateral teeth. Clinical crown length was
not significantly different between implant
crowns and teeth, although in terms of
crown, width differences almost reached the
level of significance. The buco-lingual dimen-
sion was on average, 0.4 mm smaller for
implant-supported crowns, when compared
with contralateral teeth, these differences
being statistically significant.
Meta-analysis was carried out for the eval-
uation of the primary outcomes, as well as in
the secondary outcome variable implant sur-
vival, by comparing the early placement pro-
tocol (IDP) and the delayed protocol (DP).
With regard to the primary outcome (hard tis-
sue changes), only two of the included stud-
ies (Nemcovsky & Artzi 2002; Schropp et al.
2003a, 2003b) showed similar comparisons
and reported the same outcome variables: the
reduction in defect bone height and the
reduction in defect bone width. As the size
of the defects of the two groups was different
at baseline, the percentage of reduction, cal-
culated as (size at baseline ! size at second
stage surgery)/size at baseline 9 100, was
used as outcome variable. Fig. 2 shows the
forest plots depicting the percentage reduc-
tion in defect bone height. Both studies
showed a greater percentage of reduction in
defect height in the early group than in the
delayed group. In the Danish study (Schropp
et al. 2003a, 2003b), a non-significant mean
difference of 8.4% (95% CI: from !21.91 to
38.71) was observed between groups. In the
Israeli study, a significant difference of
13.6% (95% CI: from 3.85 to 23.35) was
reported (Nemcovsky & Artzi 2002). The
combined result (fixed effects model) was
13.11% (95% CI: from 3.83 to 22.4;
P = 0.057), without detecting significant het-
erogeneity (I2 = 0%; τ2 = 0; Q-test P-
value = 0.749). Even though the sample sizes
in the two groups from both studies were
similar, the variability of the data was differ-
ent. The Israeli study reported smaller stan-
dard deviations, and hence, the relative
weights of the two studies were 90.6% and
9.4% respectively (Nemcovsky & Artzi 2002;
Schropp et al. 2003a, 2003b). As only two
studies were available, no further analyses
(such as cumulative meta-analysis, sensitiv-
ity analysis, publication bias) were per-
formed.
Figure 3 shows the forest plots depicting
the percentage reduction in defect bone
width. Both studies found a greater percent-
age of reduction in defect width in the early
group compared with the delayed group,
whereas in the Danish study, the difference
of 20.5% between test and control groups
(95% CI: from !17.87 to 58.87) was not sta-
tistically significant (Schropp et al. 2003a,
2003b); in the Israeli study a smaller percent-
age reduction 19.83% (95% CI: from 13.85 to
25.81) was statistically significant (Nemcov-
sky & Artzi 2002). The global mean differ-
ence after combining both studies (fixed
effects model) was 19.85% (95% CI: from
13.93 to 25.76; P = 0.000). No heterogeneity
was detected (I2 = 0%; τ2 = 0; Q-test P-
value = 0.973). Due to the considerable vari-
ability of the data reported by (Schropp et al.
2003a, 2003b), its relative weight to the
meta-analysis was 2.37%. The study of
(Nemcovsky & Artzi 2002) provided 97.63%
of the global estimation.
Figure 4 shows the forest plots depicting
the percentage in implant survival from the
two studies reporting similar follow-up peri-
ods (Nemcovsky & Artzi 2002; Schropp et al.
2005a, 2005b). Comparisons were computed
with a constant continuity correction
(k = 0.5) for studies with zero events, as
Nemcovsky reported no implant failure in
the early placement group. Although the sur-
vival rates were higher in the test group, the
differences between the test and control
groups were not significant (RR = 1.02, 95%
CI: 0.96–1.1). The Danish study (Schropp
et al. 2005a, 2005b), however, showed the
opposite results, with a higher survival rate
for the delayed group, also non-significant
(RR = 0.95, 95% CI: 0.82–1.11). No heteroge-
neity was present (I2 = 0%; τ2 = 0; Q-test P-
value = 0.411), and thus, the fixed effects
model was chosen. The pooled RR was 1.01
(95% CI: 0.95–1.08; P = 0.698), showing that
the implant survival percentages were very
similar for both protocols. The relative
weights of each study differed, being 16.38%
for Schropp et al. (2005a, 2005b) and 83.62%
for Nemcovsky & Artzi (2002), as the num-
ber of implants in the study by Nemcovsky
& Artzi (2002) (nIDP = 39; nDP = 40) almost
doubled the number of implants used by Sch-
ropp et al. (2005a, 2005b) (nIDP = 23;
nDP = 23), which also showed wider confi-
dence intervals.
Tables 10 and 11 depict the quality criteria
used to evaluate the quality of the selected
Table 6. Outcome variables: changes in clinical peri-implant outcomes, expressed as mean (SD)
Publication
Plaque score (%) % BoP PPD all sites
Control Test Diff. P-value Control Test Diff. P-value Control Test Diff. P-value
Schropp et al.
(2005a)
NA NA NA NA NA NA NA NA NA NA NA NA
Schropp & Isidor
(2008)
NA NA NA NA NA NA NA NA NA NA NA
Cosyn & De Rouck
(2009)
18 (25) 14 (17) +4 (19) 0.305 9 (16) 27 (21) !18 (21) 0.001* 2.3 (0.3) 3.2 (0.6) !0.9 (0.7) 0.001*
Publication
PPD mesial PPD distal PPD buccal PPD lingual
Control Test Diff. P-value Control Test Diff. P-value Control Test Diff. P-value Control Test Diff. P-value
Schropp et al.
(2005a)
0.2 0.6 !0.4 0.24 0.2 0.3 !0.1 0.66 0.2 0.5 0.3 0.16 0.6 1.4 0.8 0.06
Schropp & Isidor
(2008)
0.1 0.5 !0.4 0.48 0.1 0.5 !0.4 0.48 0.5 1.1 0.6 0.12 0.7 1.5 0.8 0.29
Cosyn & De Rouck
(2009)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PPD, probing pocket depth; BoP, bleeding on probing; Diff, difference between the control and the test results: a positive figure means a greater value for
the control group; NA, not available.
*P < 0.05 was considered statistically significant.
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RCTs and prospective cohort and case–con-
trol retrospective studies. The evaluation of
the quality of the RCT indicates that it has a
high potential of bias (Schropp et al. 2003a,
2003b; Schropp et al. 2004; Schropp et al.
2005a, 2005b; Schropp & Isidor 2008),
whereas the prospective cohort study (Nem-
covsky & Artzi 2002) and the case–control
retrospective study (Cosyn & De Rouck
2009) were categorized as poor quality stud-
ies.
Discussion
The results from this systematic review sug-
gest that the early implant placement proto-
col may offer advantages with regard to
preserving the hard and soft tissues around
the implants. The meta-analysis demon-
strated a pooled mean difference between
groups of 13.11% reduction in defect bone
height, and 19.85% of reduction of defect
bone width favouring the early placement
group. The results from this meta-analysis,
however, should be interpreted with caution,
as only two studies were combined.
Although no statistical heterogeneity was
found when combining the studies, the Q
statistic and I2 index used have a limited
power to detect true heterogeneity among
studies when the meta-analysis includes a
small number of studies (Cornwell 1993).
The imbalance in the relative weights of each
pair of combined studies is another factor
that may affect the validity of this meta-anal-
ysis.
The preservation of the width and height
of the bone around an implant may not be
critical in our ability to place a dental
implant or in the long-term success and sur-
vival of the implant-supported restorations,
but it may be of great relevance when
implants are placed to restore missing teeth
in aesthetically relevant areas. This aesthetic
challenge is based on a variety of local risk
factors that are often present in the anterior
maxilla. Recent studies have clearly shown
that the facial bone in the anterior maxilla is
usually very thin (!1 mm) (Huynh-Ba et al.
2010; Januario et al. 2011), and experimental
and clinical studies have demonstrated that
thin buccal bone will be quickly resorbed
within 4–8 weeks following tooth extraction
leading to a reduction in bone height (Sch-
ropp et al. 2003a, 2003b; Araujo & Lindhe
2005; Nevins et al. 2006). This fact clearly
underlines the need of bone augmentation
whenever implants are placed in critically
aesthetic areas in the anterior maxilla. All
these factors make this implant placement
protocol very attractive, because it not only
preserves the bone height and width of the
ridge, when compared with the delayed pro-
tocol, as shown in this systematic review but
also provides enough keratinized mucosa to
allow for a successful bone augmentation
procedure during the implant placement. The
results of augmentation techniques depend
on a tension-free primary wound closure,
which would protect the biomaterials and
regenerative technologies utilized. During
the healing period of 4–8 weeks after tooth
extraction, an additional amount of kerati-
nized mucosa will develop in the extraction
site (Schropp et al. 2003a, 2003b) that will
enable the elevation of an intact flap and a
tension-free closure without altering the mu-
cogingival line, when the implants are placed
with this early placement protocol, also
allowing for the required bone augmentation
technique in conjunction with the placement
of the implant.
Within this context of improved aesthetic
results, the assessment of patient-related
becomes very important. In this systematic
review, two studies reported data on patient
satisfaction, although no data pooling was
possible. Two studies assessed the same pop-






























































































































































































































































































































































































































































































Control Test Control Test Control Test
Nemcovsky et al. (2000) NA NA 100 NA 0 NA
Nemcovsky & Artzi (2002) NA NA 100 97.5 8 31.8
Schropp et al. (2003a, 2003b) NA NA 91 96 13 0
Schropp et al. (2004) NA NA NA NA NA NA
Schropp et al. (2005a) NA NA NA NA NA NA
Schropp et al. (2005b) NA NA 91 96 NA NA
Schropp & Isidor (2008) NA NA 91 95 NA NA
Cosyn & De Rouck (2009) 100 – NA NA 4 NA
NA, not available.
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Fig. 2. Meta-analysis: changes in bone height.
Fig. 3. Meta-analysis: changes in bone width.
Fig. 4. Meta-analysis: implant survival.
76 | Clin. Oral Impl. Res. 23(Suppl. 5), 2012/67–79 © 2011 John Wiley & Sons A/S
Sanz et al "Early implant placement
68
2 and 5 years (Schropp et al. 2004; Schropp &
Isidor 2008), while one other study (Cosyn &
De Rouck 2009) assessed the overall patient
aesthetic satisfaction, but the comparison
was not with another implant placement pro-
tocol, but with the contralateral natural
teeth. In both studies, patients showed a high
degree of satisfaction. In the Schroop studies,
at the 2-year follow-up (Schropp et al. 2004),
patients were significantly more satisfied
with the early placement protocol, both in
terms of the appearance with the restoration
and the overall experience with the treat-
ment. These differences, however, were lost
at the 5-year follow-up (Schropp & Isidor
2008).
Although the results in terms of aesthetic
outcomes and stability of soft tissues are very
limited in this systematic review, as these
outcomes were not measured in the selected
studies, several published prospective case
series have reported intermediate to long-
term excellent aesthetic results (Buser et al.
2008a, 2008b; Buser et al. 2009; Buser et al.
2011).
In a prospective case series replacing sin-
gle-tooth in the anterior maxilla using the
early placement protocol, aesthetic outcomes
were reported at 1 and 3 years after placing
the definitive crown using the PES aesthetic
score index (Belser et al. 2009). Of 20
patients, only one (5%) patient demonstrated
minor mucosal recession between 0.5 and
1 mm at the 3-year examination (Buser et al.
2009; Buser et al. 2011). The stability of the
facial mucosa margin was also confirmed
clinically and mesured on casts. Similarly,
standardized periapical radiographs demon-
strated minimal interdental bone. These
results confirm similar favourable data of a
previous retrospective study (Buser et al.
2008a, 2008b) in 45 patients using the same
surgical approach, also showing a low risk for
facial recession and minimal interdental bone
loss after 2–4 years of follow up. In these
studies, bone augmentation was always car-
ried out in conjunction with the placement
of the implant using the concept of GBR,
with the application of a combination of an
autogenous graft and a low-substitution bone
filler (deproteinized bovine bone mineral),
covered with a resorbable non-crosslinked
porcine collagen membrane.
This concept of bone augmentation with
the use of a xenogeneic bone graft and a
resorbable barrier membrane, in conjunction
with an early implant placement protocol,
was carried out in the study that provided
higher percentages in the pooled results for
the main outcome variables as shown in this
systematic review (Nemcovsky et al. 2002).
Even though the available scientific evi-
dence included in this systematic review
would support the use of the early implant
placement protocol, the inherent limitations
of the available data must be highlighted.
The most important limitation is the lim-
ited number of included investigations. Even
though eight studies were included in the
review, five of them reported different
results or different follow-up from the same
investigation (Schropp et al. 2003a, 2003b,
2004, 2005a, 2005b; Schropp & Isidor 2008)
and therefore, only data from four indepen-
dent investigations were analysed. Another
important limitation is the high heterogene-
ity among the studies, not only with regard
to its design and methodology, but also to
the definitions of the study groups and out-
come variables. After strictly following the
classification from the consensus workshop
defining the three surgical protocols of
implant installation after tooth extraction
(Hammerle et al. 2004), only the Israeli stud-
ies used a period of 4–7 weeks after tooth
extraction to define the early placement
group (Nemcovsky et al. 2000; Nemcovsky
& Artzi 2002), whereas the five Danish stud-
ies (Schropp et al. 2003a, 2003b; Schropp
et al. 2004; Schropp et al. 2005a, 2005b; Sch-
ropp & Isidor 2008) placed the implants of
this treatment group between 1 day and
4 weeks after tooth extraction, and the Bel-
gium study (Cosyn & De Rouck 2009)
placed it between 6 and 8 weeks. To be
inclusive, we included all these healing peri-
ods after the tooth extraction as belonging
to the early placement group, but it is
impossible to know whether these different
placing times have any influence on the
reported results. Differences were even more
evident among the control groups. In the
Danish studies, the control group was
defined as implants placed between 65 and
188 days (approximately 9–27 weeks),
whereas the Israeli studies allowed 6 months
(24 weeks) of healing, and the Belgium study
used as controls non-restored contralateral
teeth. In addition, the quality assessment of
the included studies also does not allow for
strong conclusions, as the only RCT demon-
strated a high potential of bias, and both the
prospective cohort and case–control studies
were categorized as poor quality studies.
Within these limitations, the following
conclusions of this systematic review can be
drawn:
1. The early implant placement protocol
may offer advantages in terms of soft and














other bias? Risk of bias
Schropp et al. (2003a, 2003b) No Unclear Unclear Yes Yes No High potential
Schropp et al. (2004) No Unclear Unclear Unclear Yes No High potential
Schropp et al. (2005a) No Unclear Yes (single: examiner) No Yes No High potential
Schropp et al. (2005b) No Unclear Yes (single: examiner) Yes Yes No High potential
Schropp & Isidor (2008) No Unclear Yes (single: examiner) Yes Yes No High potential




















Cosyn & De Rouck (2009) Yes No Unclear 6.3 No Not applicable Poor
Nemcovsky & Artzi (2002) No No Unclear 0 No Unclear Poor
Nemcovsky et al. (2000) No Not available Unclear Unclear No Unclear Poor
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hard tissues changes, when compared
with the delayed implant placement pro-
tocol.
2. In light of the scarcity and quality of the
available scientific evidence, well-designed,
high quality, randomized clinical trials are
needed to provide data allowing the estab-
lishment of clinical recommendations
regarding implant placement protocols after
tooth extraction.
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A.,! Sanz,! M.,! Herrera,! D.! (2013)! A! systematic! review! on! the! effects! of! local!
antimicrobials! as! adjunts! to! subgingival! debridement,! compared! with! subgingival!
debridement! alone,! in! the! treatment! of! chronic! periodontitis.! Journal! of! Clinical!
Periodontology!40:!227P241.!
!
Revisión* sistemática* sobre* los* efectos* de* los* antimicrobianos* locales* como*
coadyuvantes* al* raspado* y* alisado* radicular,* comparado* con* raspado* y* alisado*
radicular*solo,*en*el*tratamiento*de*pacientes*con*periodontitis*crónica.*
*
Objetivo:* Actualizar! la! evidencia! científica! disponible! acerca! de! la! eficacia! de! los!
antimicrobianos! locales! como! coadyuvantes! al! raspado! y! alisado! radicular! en! el!
tratamiento!de!pacientes!con!periodontitis!crónica.!
Material* y*métodos:!Se!seleccionaron!56!artículos!que!pertenecían!a!52!estudios!de!




Resultados:! El! efecto! global! de! la! aplicación! subgingival! de! antimicrobianos! fue!
estadísticamente! significativo! (p!<0,001)! tanto!para! cambios!en!PS! como!en!NIC! con!
una! media! ponderada! de! P0,407! y! P0,310! mm,! respectivamente.! No! se! detectaron!
diferencias! estadísticamente! significativas! para! cambios! en! SAS! y! PlI.! La! aplicación!
subgingival! de! fibras!de! tetraciclina,! doxiciclina!de! liberación! sostenida! y!minociclina!
demostró!un!beneficio!significativo!en!la!reducción!de!PS!(media!ponderada!entre!0,5!
y!0,7!mm).!El!resto!de! las!variables!evaluadas!demostraron!una!alta!heterogeneidad.!
La! aplicación! local! de! clorhexidina! y! metronidazol! mostró! un! efecto! mínimo! al!
compararlo!con!el!placebo!(media!ponderada!entre!0,1!y!0,4!mm).*
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Abstract
Aims: To update the existing scientific evidence on the efficacy of local antimicrobials
as adjuncts to subgingival debridement in the treatment of chronic periodontitis.
Material and Methods: Fifty-six papers were selected, reporting data from 52
different investigations. All the studies reported changes in probing pocket depth
(PPD) and clinical attachment level (CAL) and most in plaque index (PlI) and/or
bleeding on probing (BOP). Meta-analyses were performed with the data
retrieved from the studies fulfilling the inclusion criteria.
Results: The overall effect of the subgingival application of antimicrobials was
statistically significant (p = 0.000) for both changes in PPD and CAL with a
weighted mean difference (WMD) of !0.407 and !0.310 mm respectively. No
significant differences occurred for changes in BOP and PlI. Subgingival applica-
tion of tetracycline fibres, sustained released doxycycline and minocycline demon-
strated a significant benefit in PPD reduction (WMD between 0.5 and 0.7 mm).
The rest of the tested outcomes demonstrated a high heterogeneity. The local
application of chlorhexidine and metronidazole showed a minimal effect when
compared with placebo (WMD between 0.1 and 0.4 mm).
Conclusions: The scientific evidence supports the adjunctive use of local antimi-
crobials to debridement in deep or recurrent periodontal sites, mostly when using
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The gold standard in the treatment of
periodontitis is mechanical debride-
ment of the pockets by scaling and root
planing (SRP) (Hung & Douglass
2002). This approach is a demanding
therapeutic procedure and it has limita-
tions, mainly related with the inability
to access to deep pockets and furca-
tions and to eliminate certain patho-
gens (Caffesse et al. 1986, Greenstein
2000). Moreover, there are well-docu-
mented secondary effects (gingival
recession, loss of tooth substance,
dentin hypersensitivity, etc.) (Haffajee
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et al. 1997). To overcome these limi-
tations, different adjunctive therapies
have been proposed, mainly the use
of systemic or local antimicrobial
agents (Quirynen et al. 2002, Bonito
et al. 2005, Cosyn & Wyn 2006).
Adjunctive systemic antimicrobials may
improve clinical outcomes (Herrera
et al. 2002, 2008, Haffajee et al. 2003),
especially in particular disease condi-
tions (Sanz & Teughels 2008); however,
their use is not free of risks, and hence,
they should be indicated for certain
situations under optimal conditions
(Herrera et al. 2002, 2008). Local
application of antimicrobials has
been indicated in localized forms of
periodontitis and in non-responding
and recurrent sites (Walker et al.
1993, Killoy 2002, Bonito et al. 2005),
as in generalized periodontitis their
application may be cumbersome and
time consuming. The scientific ratio-
nale, therefore, is to support the
mechanical treatment in these local-
ized sites by further reducing the
number of bacteria, while diminishing
the adverse effects and dependence on
patient’s compliance associated with
the use of systemic antimicrobials
(Hanes & Purvis 2003).
Previous systematic reviews have
demonstrated a significant beneficial
effect on the adjunctive use of local
antimicrobials when compared with
SRP alone. The clinical magnitude of
the effect, however, was limited, which
raises the question of efficacy (Hanes
& Purvis 2003, Bonito et al. 2005).
In addition, the reported results were
heterogeneous, both when comparing
different products, as well as among
studies assessing the same antimicro-
bial, and this prompted the authors to
foster new randomized clinical trials
(RCTs) evaluating further agents and/
or formulations in targeted population
(Hanes & Purvis 2003). After these
publications, relevant studies have
been published and it is, therefore, the
aim of this investigation to update the
existing information on the efficacy of
local antimicrobials as adjuncts to
subgingival debridement in the treat-
ment of chronic periodontitis.
Material and Methods
Focused question
The following PICO question was
constructed: “what are the effects of
local antimicrobials as adjuncts to
subgingival debridement, compared
with subgingival debridement alone
or plus placebo, in chronic periodon-
titis patients, in terms of clinical out-
comes?”
Inclusion criteria for studies
Studies were included if they:
• tested one or more antimicrobial
agents as adjuncts to SRP (test
intervention);
• had a control group that received
the same SRP as the treatment
group, alone or with a placebo
(control intervention);
• reported clinical outcomes for
specified, fixed time periods, and
when multiple antimicrobials were
tested, outcomes were reported
for each agent separately; and
• both parallel and split-mouth
designs were accepted, if they
included healthy patients with
chronic or “adult” periodontitis.
Studies were excluded if they:
• included systemic antimicrobials
as an intervention;
• used local anti-infective therapy
alone (monotherapy);
• used non-sustained release vehi-
cles; and
• extended the time between SRP
and the local antimicrobial admin-
istration.
Outcome variables
The primary outcome variable was
changes in probing pocket depths
(PPDs), and secondary outcome vari-
ables included changes of clinical
attachment levels (CAL) and bleeding
on probing (BOP). As control vari-
ables, also plaque index (PlI) and gin-
gival inflammation were considered.
Studies were examined for report-
ing of adverse effects, whether by
the clinician (clinical examination) or
by the patient (interviews/question-
naire), and there was registration on
whether the studies included other
outcome variables.
Search protocol
An online search for RCT in humans
and in English language was per-
formed using MEDLINE (via Pub-
Med), the Cochrane Oral Health
Group Trials Register and EMBASE
(via Ovid). All articles published until
July 2011 were searched based on the
following search terms (key words):
Disease: “periodontitis” OR “peri-
odontal disease(s).”
Intervention: “local” OR “slow
release” OR “antimicrobial(s).”
Disease AND Intervention.
Limits: Humans, English, RCTs.
A hand search of the following
journals was implemented: Journal
of Periodontology, Journal of Clinical
Periodontology and Journal of Periodontal
Research. Cross-references from relevant
papers were also considered. The
authors were consulted if information
not available in the publication was
deemed necessary. Two reviewers (P.
M.-P. and M. G.-G.) evaluated the
abstracts and titles for selection, and
when differences occurred, they were
solved by discussion with a third
party (D.H.). The inter-observer
agreement was assessed by means of
the calculating kappa scores. Full-
papers of selected papers were
retrieved and evaluated for inclusion
and exclusion criteria.
Assessment of bias
The risk of bias and quality assess-
ment was conducted following the
recommendations by Cochrane (Hig-
gins et al. 2009). When the papers
adequately described the inclusion/
exclusion criteria, the representative-
ness of the population, the random
patient assignment, the blindness to
patient and examiner, the treatment
allocation and reported follow-up,
the studies were defined as low risk
of bias (Table 1). When one of these
criteria was missing, the study was
classified as moderate potential risk
of bias and missing two or more cri-
teria, as a high potential risk of bias
(Ten Heggeler et al. 2011).
Data extraction
Data were extracted by two review-
ers (P. M.-P. and M. G.-G.). In
cases where a study did not report
raw data in any of variables of inter-
est, but included precise graphic rep-
resentations, data were extracted and
if needed to solve some doubts or
missing information the authors
were contacted to supply it.
When the differences between (D)
baseline-end were not reported, they
© 2012 John Wiley & Sons A/S
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were calculated using the formula:
DVary = Var2 ! Var1, where, Var1
and Var2 were the mean values before
and after treatment. In addition, the
variance was estimated with the
formula: SVar2 = SVar12 + SVar22 !
(2*r*SVar1*SVar2), where SVar12 and
SVar2 were the variances of the mean
baseline and end values. A correlation
r of 0.5 was assumed (Paraskevas et al.
2008).
Assessment of Heterogeneity
The statistical heterogeneity among
studies was assessed using the v2 test,
and the percentage of variation in
the global estimate that could be
attributed to heterogeneity (5%: low;
50%: moderate; 75%: high heteroge-
neity) was calculated with the I2
index (Higgins et al. 2009).
Data analysis and synthesis
Due to the nature of the obtained
data, its presentation is largely
descriptive, although where appro-
priate, a meta-analysis was per-
formed. Data were pooled and
analysed using means and 95% con-
fidence intervals using the patient as
the statistical unit. Negative values
of the weighted mean difference
(WMD) represent a better result for
the test group.
All studies were analysed together
subgrouping them by the antimicro-
bial utilized. In addition, each antimi-
crobial was assessed independently.
The study-specific estimates were
pooled using both the fixed (Mantel–
Haenzel–Peto test) and random
(Dersimonian–Laird test) models. If a
significant heterogeneity was found,
the random effect model results were
presented, and whenever possible, a
subgroup analyses was performed
based on study design (split-mouth or
parallel) and duration of follow-up
(short: less than 6 months, medium: 6
–12 months or long-term: more than
12 months). Forest plots were created
to illustrate the effects of the different
studies and the global estimation on
the meta-analyses. A sensitivity analy-
sis, to detect the influence of a particu-
lar study in the overall heterogeneity,
was also performed (Tobı´as 2008).
The publication bias was evaluated
using a Funnel plot and the Egger′s
linear regression method. All these
analyses were carried out using STATA®
(StataCorp LP, College Station, TX,
USA) intercooled software defining a
statistical significance as a
p-value < 0.05.
Results
The search (Fig. 1) provided 9550
titles, which rendered 1431 references
once duplicates were eliminated. After
evaluation of titles and abstracts, 1218
studies were discarded (j = 0.69). The
remaining 213 were evaluated and
provided 56 final papers reporting
data from 52 different investigations,
as two pairs of papers reported the
results of the same material at two dif-
ferent time points (Machion et al.
2004 at 6 months and Machion et al.
2006 at 24 months, Radvar et al. 1996
at 6 weeks and Kinane & Radvar
1999 at 6 months) or the same results
in two different papers (Palmer et al.
1998, 1999 and Goodson et al. 2007,
Bland et al. 2010). Therefore, 56
papers were included, presenting
results of 52 studies with 41 of these
studies included in the meta-analyses.
Study Design
The characteristics of the selected
studies are shown in Tables 2–4.
From the 52 investigations, three
showed results for more than one test
group (Radvar et al. 1996, Lie et al.
1998, Kinane & Radvar 1999, Gupta
et al. 2008), and four had two control
groups (Jeffcoat et al. 1998, 2000,
Williams et al. 2001, Eickholz et al.
2002). In 27 investigations, a split-
mouth design was selected. The mini-
mum study length was 1 month and
the maximum 36 months (Table 2).
Study Population
Data on age, although scarcely repor-
ted, was depicted normally by group
(Table 2). The gender distribution was
usually described, although few com-
pared their distribution among the
treatment groups. The periodontal sta-
tus of the sample, as well as the treat-
ments received before being included
in the studies, is described in Table 3.
In regards to smoking, two studies
included only smokers (Machion et al.
2004, 2006), one studied separately
smokers and non-smokers (Palmer
et al. 1999) and in 12 smokers were
excluded and 24 did not report it.
Clinical Outcomes
Table 4 depicts the clinical outcome
variables evaluated in the selected stud-
ies. All reported changes in PPD and
CAL and most of them also changes in
PlI, Gingival index (GI) and/or BOP.
Other outcome variables, reported in
the selected studies, included microbio-
logical (26 studies), immunological
(five) or radiographical data (one).
Few studies reported adverse effects.
Interventions
Table 3 shows the tested product eval-
uated in each study. Full-mouth SRP
was rendered in most of the studies
before the application of the antimi-
crobial, while less than one-third of
the included studies only performed
the mechanical treatment in the
selected sites. Normally, a dental
hygienist performed the SRP while the
antimicrobial was placed by the inves-
tigators, thus keeping the hygienist
blinded. The time spent in SRP was
reported in some studies, ranging
between 60 and 90 min when a full-
mouth treatment was done, and 5 min
per tooth when just the selected sites
where instrumented subgingivally. The
SRP method was seldomly mentioned
as well as the report on whether
anaesthesia was used or not. Most
studies pointed out that patients were
instructed in oral hygiene measures
and reinforced in every recall visit. In
18 studies, it was not mentioned, and
in two of them they reported that no
oral hygiene instructions were given at
the beginning of the study (van Steen-
berghe et al. 1993, Akalin et al. 2004).
Each study specified their own post-
operative instructions although the
vast majority remarked the impor-
tance of avoiding inter-proximal
hygiene devices such as dental floss,
and almost all prohibited the use of
adjunctive oral antiseptics, although it
was not clearly stated in some of them.
The medication intake and the adverse
events occurring after the antimicro-
bial placement and during the trial
were considered in most cases.
Efficacy of the tested adjunctive local
antimicrobials
The first analysis evaluated the over-
all effect of the subgingival applica-
tion of antimicrobials. In spite of
the high heterogeneity among the
© 2012 John Wiley & Sons A/S
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studies, there were statistically sig-
nificant differences (p = 0.000) for
both changes in PPD (Fig. 2a) and
CAL (Fig. 2b), in favour of the test
groups, with a WMD of !0.407
and !0.310 respectively. No signifi-
cant differences between groups
were achieved in the overall meta-
analysis for changes in BOP and
PlI.
Data were also analysed grouping
results in terms of clinical changes by















Minabe et al. (1991) nr nr nr Yes Yes Yes High
Nakagawa et al. (1991) nr nr nr Yes Yes Yes High
van Steenberghe et al. (1993) nr nr Double Yes Yes Yes High
Jones et al. (1994) nr nr Simple Yes Yes Yes High
Jeong et al. (1994) nr nr nr nr Yes Yes High
Newman et al. (1994) nr nr Simple Yes Yes Yes High
Drisko et al. (1995) nr nr Simple Yes Yes Yes High
Timmerman et al. (1996) nr nr Double Yes Yes Yes High
Radvar et al. (1996) nr nr Simple Yes Yes Yes High
Soskolne et al. (1997) nr nr Simple nr No Yes High
Noyan et al. (1997) nr nr No Yes Yes Yes High
Graca et al. (1997) nr nr nr Yes Yes Yes High
Jarrold et al. (1997) nr nr nr nr Yes Yes High
Tonetti et al. (1998) nr nr Simple Yes Yes Yes High
Jeffcoat et al. (1998) nr nr Double Yes Yes Yes High
Lie et al. (1998) nr nr No Yes Yes Yes High
Wong et al. (1998) nr nr No Yes Yes Yes High
Palmer et al. (1999) nr Yes Simple Yes Yes Yes Moderate
Kinane & Radvar (1999) nr nr Simple Yes Yes Yes High
Riep et al. (1999) nr nr No Yes Yes Yes High
Yalcin et al. (1999) nr nr No Yes Yes Yes High
Jeffcoat et al. (2000) nr nr Double Yes Yes Yes High
Griffiths et al. (2000) nr nr Simple nr Yes Yes High
Stelzel & Flores-de-Jacoby
(2000)
nr nr nr Yes Yes Yes High
Wennstrom et al. (2001) Yes nr Simple Yes Yes Yes Moderate
Heasman et al. (2001) nr nr Simple Yes Yes Yes High
Williams et al. (2001) nr nr Double nr nr Yes High
Azmak et al. (2002) Yes nr No Yes Yes Yes High
Friesen et al. (2002) nr nr Simple Yes Yes Yes High
Grisi et al. (2002) nr nr Simple Yes Yes Yes High
Henderson et al. (2002) nr nr No Yes Yes Yes High
Van Dyke et al. (2002) nr nr Simple Yes Yes Yes High
Eickholz et al. (2002) Yes Yes Double Yes Yes Yes Low
Meinberg et al. (2002) nr nr nr nr Yes Yes High
Akalin et al. (2004) nr nr No Yes Yes Yes High
Rodrigues et al. (2004) nr nr Simple Yes Yes Yes High
Aimetti et al. (2004) nr nr Simple Yes Yes Yes High
Machion et al. (2004) nr nr Simple Yes Yes Yes High
Cosyn et al. (2005) nr nr Simple nr Yes Yes High
Agan et al. (2006) Yes nr No Yes Yes Yes High
Mizrak et al. (2006) No nr No Yes Yes Yes High
Machion et al. (2006) nr nr Simple Yes Yes Yes High
Cosyn & Wyn (2006) nr nr Simple nr Yes Yes High
Cosyn et al. (2006) nr nr Simple Yes Yes Yes High
Goodson et al. (2007) nr nr Simple nr Yes Yes High
Carvalho et al. (2007) Yes nr Simple Yes Yes Yes Moderate
Cosyn et al. (2007) Yes nr Simple Yes Yes Yes Moderate
Kasaj et al. (2007) nr nr Simple Yes Yes Yes High
Gupta et al. (2008) nr nr No Yes Yes Yes High
Paolantonio et al. (2008) Yes nr Simple Yes Yes Yes Moderate
Pradeep et al. (2008) nr nr Simple Yes Yes Yes High
Bogren et al. (2008) nr nr Simple Yes Yes Yes High
Gopinath et al. (2009) nr nr No Yes Yes Yes High
Paolantonio et al. (2009) nr nr Simple Yes Yes Yes High
Bland et al. (2010) nr nr Simple Yes Yes Yes High
Sakellari et al. (2010) Yes Yes Simple Yes Yes Yes Low
nr, not reported.
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tested product and, in some studies,
by follow-up period and study design
(Tables 5–7).
Azithromycin
Only one study was included demon-
strating significant PPD reductions in
the test group (p < 0.05). CAL gains
were also statistically significant in
the test group at 3 months. Changes
in BOP and PlI were not evaluated.
Chlorhexidine
Different chlorhexidine (CHX) con-
centrations using different adminis-
tration vehicles were evaluated:
CHX chip, CHX varnish and CHX
plus xanthan gel.
Eleven studies tested CHX chips.
For changes in PPD, nine studies were
included in the meta-analysis, demon-
strating a significant heterogeneity
(p = 0.000). In the subgroup analy-
sis, statistically significant differences
were found both in split-mouth
(WMD:!0.486, p = 0.000, Table 5)
and parallel RCTs (WMD: !0.157,
p = 0.036, Table 5), but only split-
mouth studies did not demonstrate a
significant heterogeneity (p = 0.210).
Medium-term studies demonstrated
significant differences between groups
(WMD: !0.180, p = 0.000, Table 5),
but not short-term studies (WMD:
!0.447, p = 0.321, Table 5). For
CAL changes, ten studies included in
the meta-analysis demonstrated a
high degree of heterogeneity (p < 0.001),
which did not disappear in the sub-
group analysis. The random model
analysis showed significant differ-
ences between test and control for all
subgroups, except for short-term
studies (split-mouth: p = 0.005; parallel:
p = 0.000; medium-term: p = 0.000;
short-term: p = 0.097, Table 6). For
BOP changes, lack of appropriate data
prevented a meta-analysis. For the
changes in PlI, the meta-analysis of three
studies demonstrated significant differ-
ences in favour of the control group
(WMD: 0.147, p = 0.000, Table 7).
Four investigations from the
same research group tested the effi-
cacy of adjunctive CHX varnish.
These studies did not demonstrate a
significant heterogeneity for the
tested clinical variables, except for
the BOP changes (p = 0.000). Signifi-
cant differences were demonstrated
for both PPD (WMD: !0.413,
p = 0.007, Table 5) and BOP
changes (WMD: !4.840, p = 0.001,
Table 7) in favour of the test group.
Neither changes in CAL nor PlI
demonstrated significant benefits in
the test groups in the meta-analyses.
CHX plus xanthan gel was evalu-
ated in two studies and only the vari-
able CAL changes could be subjected
to meta-analysis, demonstrating sig-
nificant differences favouring the test
group (WMD:!0.891, p = 0.000, Table 6).
Doxycycline
Of the seven available studies, five
provided adequate data for PPD,
which did not show a significant het-
erogeneity (p = 0.225), and the fixed
effect model demonstrated a signifi-
cant greater reduction with adjunc-
tive doxycycline (WMD = !0.573,
p = 0.000, Fig. 2, Table 5). For CAL
changes, seven studies were included
in the meta-analysis, and a significant
heterogeneity was observed (p =
0.000), therefore a subgroup analyses
based on the length of follow-up and
in the study design was performed: in
split-mouth and both short- and
medium-term studies, significant dif-
ferences were demonstrated in favour
of the test group (WMD: !0.483,
p = 0.002; WMD: !0.546, p = 0.023;
WMD: !0.400, p = 0.027 respectively;
Table 6), but not for parallel nor long-
term studies (p = 0.139 in both
groups). The lack of comparable data
prevented any meta-analysis for BOP.
For the changes in PlI, two studies
were included in the meta-analysis,
but no statistically significant differ-
ences were found between the study
groups (WMD = 0.107, p = 0.509,
Table 7).
Fig. 1. Flow chart of inclusion of studies in the review process. Some of the studies
has more than one test or control group, and the data have been used twice in the
meta-analysis.
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Metronidazole
Seven studies evaluated the effects of
metronidazole. For PPD changes, five
studies, without a significant heterogeneity
(p = 0.035), were pooled in a meta-
analysis, and the fixed effect model
showed a significant difference in
favour of the test group (WMD =
!0.157, p = 0.035, Table 5). For
Table 2. Material and methods of the selected studies: country, economic support, sample size, age and follow-up




Minabe et al. (1991) Japan Not stated 16* na 46 2
Nakagawa et al. (1991) Japan Sunstar 11* 11 na 3
van Steenberghe et al. (1993) Belgium Not stated 103 81 na 1.5
Jeong et al. (1994) Korea and USA Not stated 16* na 28-58 3
Jones et al. (1994) USA Lederle 51 39 28–68 6
Newman et al. (1994) USA P&G 113* 105 51 6
Drisko et al. (1995) USA Palo Alto 122* 116 45.1 (25–54) 12
Radvar et al. (1996) Scotland Not stated 67 54 na 1.5
Timmerman et al. (1996) The Netherlands American Cynanamid 20 20 44.9 (39–59) 18
Graca et al. (1997) UK Not stated 30 26 29–50 3
Jarrold et al. (1997) UK Not stated 22* na 60 (53–73) 4
Noyan et al. (1997) Denmark Dumex 10** 10 35–51 1.5
Soskolne et al. (1997) UK and Israel Perio Products 118* 94 47.5 (30–65) 6
Jeffcoat et al. (1998) USA Perio Products 447 418 46.4 (27–79) 9
Lie et al. (1998) Norway Colgate 18* na 36–77 6
Tonetti et al. (1998) Italy Alza 127 123 49.7 ± 9.2 6
Wong et al. (1998) China Public funds 30* 30 42.7 6
Kinane & Radvar (1999) UK Not stated 60 41 45 ± 6.4 6
Palmer et al. (1999) UK Public funds 84 84 35–65 6
Riep et al. (1999) Germany Not stated 30* 29 47 3
Yalcin et al. (1999) Turkey Not stated 17* na na 1.75
Griffiths et al. (2000) UK Not stated 88* na 34–71 9
Jeffcoat et al. (2000) USA Perio Products 45 42 30–80 9
Stelzel & Flores-de-
Jacoby (2000)
Germany Dumex 64* 59 47 (23–70) 8.5
Heasman et al. (2001) UK Not stated 26* 24 42.6 (34–59) 6
Wennstrom et al. (2001) Sweden, UK, USA Kalpesh Patel 105 101 47.2 (30–69) 3
Williams et al. (2001) USA OraPharma 748 696 29-79 9
Azmak et al. (2002) Turkey Not stated 20* 20 36–68 6
Eickholz et al. (2002) Germany Ivoclar Vivadent 111* 108 49.9 (23–71) 6
Friesen et al. (2002) USA P&G 24 24 43.6 (26–69) 6
Grisi et al. (2002) Brazil Not stated 20 19 41.8 (35–56) 9
Henderson et al. (2002) New Zealand OraPharma 15* 15 46.3 (35–69) 6
Meinberg et al. (2002) USA OraPharma 48 48 na 12
Van Dyke et al. (2002) USA Not stated 24 24 na 6
Aimetti et al. (2004) Italy Dental Triy 19* 19 47 ± 10.78 12
Akalin et al. (2004) Turkey Not stated 45* na 30–61 1.75
Machion et al. (2004) Brazil Public funds 43 43 na 6
Rodrigues et al. (2004) Brazil Various 30 na 46 ± 11 12
Cosyn et al. (2005) Belgium Not stated 16 na 32–78 3
Agan et al. (2006) Turkey OraPharma 10* na 55 (41–69) 6
Cosyn & Wyn (2006) Belgium Not stated 12 na 33–75 3
Cosyn et al. (2006) Belgium Not stated 26 na 33–78 9
Machion et al. (2006) Brazil Public funds 48 30 na 24
Mizrak et al. (2006) Turkey Not stated 34 34 35 (20–55) 6
Carvalho et al. (2007) USA Not stated 26* 26 54.5 (35–81) 9
Cosyn et al. (2007) Belgium Public funds 33 na 30–75 6
Goodson et al. (2007) USA Not stated 127 127 na 1
Kasaj et al. (2007) Germany Dexcle Pharma 20 20 42 ± 5.6 6
Bogren et al. (2008) Sweden and USA Public funds 128 124 34–82 36
Gupta et al. (2008) India Not stated 30* na 25–75 3
Paolantonio et al. (2008) Italy Not stated 116* 116 33–65 6
Pradeep et al. (2008) India Not stated 80 80 25–50 3
Gopinath et al. (2009) India Not stated 15* na 35–50 6
Paolantonio et al. (2009) Italy Not stated 98* 98 24–58 6
Bland et al. (2010) USA OraPharma 127 124 30–65 1
Sakellari et al. (2010) Greece Arrini 56 50 na 6
na, not available.
*Study with split-mouth design.
**Study with split-mouth and parallel design.
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CAL changes, five studies, without a
significant heterogeneity (p = 0.900)
were included in the meta-analysis,
but fixed effects model did not reveal
any additional effect of the test
product (WMD: 0.008, p = 0.877,
Table 6). For BOP changes,
three papers were included in the
meta-analysis, and the random
effect model showed statistically
significant less BOP in the test
group (WMD: !4.475, p = 0.000,
Table 7). No meta-analysis could
be performed on PlI changes.
Table 3. Material and methods of the selected studies: periodontal status, previous periodontal treatments and evaluated local antimicrobials
Reference Periodontal status Previous treatments Product
Minabe et al. (1991) Gen. P. Untreated 1–2 m Tet film
Nakagawa et al. (1991) PD. SPT > 3 m Min gel
van Steenberghe et al. (1993) Mod., Sev., Ch. P. na Min gel
Jeong et al. (1994) Mod. P. Untreated > 3 m Tet gel
Jones et al. (1994) Mod., Sev. P. Untreated or PP within a year Min spheres
Newman et al. (1994) na SPT Tet fibre
Drisko et al. (1995) Sev. P. 2–3 w after PP Tet fibre
Radvar et al. (1996) Ch. P. SRP > 6 m Min gel, Tet fibre, Met gel
Timmerman et al. (1996) Mod., Sev. Ch. P. Untreated or PP within a year Min gel
Graca et al. (1997) Mod., Sev. P. Untreated > 3 m Min gel
Jarrold et al. (1997) CPITN = 4 na Min gel
Noyan et al. (1997) Sev. P. Untreated > 6 m Met gel
Soskolne et al. (1997) Mod. P. na Chx chip
Jeffcoat et al. (1998) P. na Chx chip
Lie et al. (1998) Mod., Sev. Ch. P. Untreated Tet ointment, Met gel
Tonetti et al. (1998) na Untreated > 3 m Tet fibre
Wong et al. (1998) Loc. recurrent P. SPT Tet fibre
Kinane & Radvar (1999) Ch. P. Untreated > 6 m Min gel, Tet fibre, Met gel
Palmer et al. (1999) Mod., Sev. P. Untreated > 6 m Met gel
Riep et al. (1999) Mod., Sev. P. SPT Met gel
Yalcin et al. (1999) Mod., Sev. P. na Tet fibre
Griffiths et al. (2000) Ch. Ad. P. na Met gel
Jeffcoat et al. (2000) Sev. Ch. P. Untreated Chx chip
Stelzel & Flores-de-Jacoby (2000) P. Untreated, pre-treated or recall Met gel
Heasman et al. (2001) Ch. P. Untreated > 3 m Chx chip
Wennstrom et al. (2001) Mod., Sev. Ch. P. Untreated > 2 m Dox gel
Williams et al. (2001) Mod., Sev. Ch. P. Untreated > 6 m Min spheres
Azmak et al. (2002) Mod., Sev. Ch. P. Untreated > 6 m Chx chip
Eickholz et al. (2002) Mod., Sev. P. Untreated or recurrent Dox gel
Friesen et al. (2002) P. na Tet strips
Grisi et al. (2002) Ch. P. Untreated > 6 m Chx chip
Henderson et al. (2002) Ch. P. Untreated > 3 m Min gel
Meinberg et al. (2002) Mod., Sev. Ch. P. Untreated > 6 m Min gel
Van Dyke et al. (2002) Mod., Sev. P. na Min gel
Aimetti et al. (2004) Ch. P. Untreated > 3 m Tet fibre
Akalin et al. (2004) Ch. P. Untreated > 6 m Dox gel
Machion et al. (2004) Ch. P. Untreated > 6 m Dox gel
Rodrigues et al. (2004) Ch. P. Untreated > 6 m Tet fibre
Cosyn et al. (2005) Ch. P. na Chx varnish
Agan et al. (2006) Ch. P. Untreated > 6 m Dox gel
Cosyn & Wyn (2006) Ch. P. na Chx varnish
Cosyn et al. (2006) Ch. P. na Chx varnish
Machion et al. (2006) Ch. P. Untreated > 6 m Dox gel
Mizrak et al. (2006) P. Untreated > 6 m Chx chip
Carvalho et al. (2007) Mod., Sev. Ch. P. na Chx chip
Cosyn et al. (2007) Ch. P. na Chx varnish
Goodson et al. (2007) Mod., Sev. P. Untreated > 3 m Min spheres
Kasaj et al. (2007) Mod., Sev. Ch. P. SPT Chx chip
Bogren et al. (2008) Mod., Sev. Ch. P. SPT > 1 year Dox gel
Gupta et al. (2008) Mod., Sev. Ch. P. Untreated > 2 m;post-surgery > 24 m Dox gel, Chx xan-gel
Paolantonio et al. (2008) Mod., Sev. P. Untreated > 6 m Chx chip
Pradeep et al. (2008) Ch. P. Untreated > 6 m Azi gel
Gopinath et al. (2009) Ch. P. Untreated > 6 m Min spheres
Paolantonio et al. (2009) Mod., Sev. P. Untreated > 6 m Chx gel
Bland et al. (2010) Mod., Sev. Ch. P. Untreated > 3 m et al. (exception SPT) Min spheres
Sakellari et al. (2010) Gen. Ch. P. Untreated > 12 m Chx chip
Gen., generalized; Loc., localized; P., periodontitis; PD., periodontal disease; Ch. Chronic; Sev., severe; Mod., moderate.
SRP, scaling and root planing; SPT, supportive periodontal therapy; PP, professional prophylaxis; na, not available.
Min, minocycline; Dox, doxycycline; Tet, tetracycline; Chx, chlorhexidine; Azi, azithromycin; Met, metronidazole.
© 2012 John Wiley & Sons A/S
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Minocycline
Thirteen papers evaluated the clinical
efficacy of minocycline. Eight studies
were included in a meta-analysis
evaluating the PPD changes, which
did not show a significant heterogene-
ity (p = 0.210), and the fixed effect
model demonstrated a significant
greater PPD reduction when using
adjunctive minocycline (WMD:
!0.472, p = 0.000, Table 5). For CAL
changes, seven studies were included in
the meta-analysis, demonstrating a sig-
nificant heterogeneity (p = 0.000) and
a non-significant adjunctive effect
(WMD: !0.189, p = 0.008, Table 6).
For BOP changes, three papers were
pooled in the meta-analysis, with a sig-
nificant heterogeneity (p = 0.000), and
without showing significant differences
(WMD: !0.871, p = 0.634, Table 7).
For PlI changes, three studies were
included in the meta-analysis demon-
strating statistically significant differ-
ences favouring the control groups
(WMD: 0.239, p = 0.000, Table 7),
without significant heterogeneity (v2
p = 0.626).
Tetracycline products
Eight studies evaluated the adjunc-
tive efficacy of tetracycline fibres,
and five were used for the meta-
analysis of the PPD changes. The
fixed effect model showed significant
PPD reductions in the test group
(WMD: !0.727, p = 0.000, Table 5).
For CAL changes, five papers were
included in the meta-analysis, but these
data showed a significant heterogeneity
(p = 0.000). In the sub-group analysis,
the short-term studies showed signifi-
cant heterogeneity (p = 0.000), but
both the split-mouth and parallel trials
demonstrated significant differences
favouring the test groups (WMD:
!0.304, p = 0.020 and WMD: !0.606,
p = 0.012 respectively; Table 6). For
changes in BOP, meta-analysis was
done with the data from two studies.
Despite a highly significant heterogene-
ity (p = 0.00), differences achievedwith
the random effects model in favour of
the test were statistically significant
(p = 0.007, Table 7). For PlI, the meta-
analysis performed with data from two
studies revealed significant differences
between the groups in favour of the test
(WMD:!0.150, p = 0.000, Table 7).
Two studies evaluated the clinical
efficacy of tetracycline strips, demonstrat-
ing significant CAL gains (p < 0.05).
Quality assessment (Table 1)
In most studies, the quality parame-
ters were considered unclear or not
fulfilled, and all the selected studies,
except two (Eickholz et al. 2002,
Sakellari et al. 2010), were qualified
with a high or moderate risk of bias.
Publication bias and sensitivity analyses
No publication bias was detected in
the main outcome variable (p = 0.324;
Egger′s test for changes in PPD). The
sensitivity analyses detected the influ-
ence of particular studies in the overall
heterogeneity, being two studies (Jeff-
coat et al. 1998, 3.2%; Newman et al.
1994, !5.2%) the two extremes. As
the elimination of these two articles
from the the meta-analyses did not
imply any significant change in the
overall WMD, we decided to keep all
selected studies.
Occurrence of adverse effects
Only few studies reported adverse
effects with the use of local antimi-
crobials. They included gingival red-
ness, pain on the first day,
dislodgement of the chip, gingival
tingling, fever, headache, diarrhoea,
smarting, periodontal abscesses, root
sensitivity, caries, taste disturbances
and stomatitis.
Discussion
This systematic review was based on
data extracted from 52 RCTs,
reported in 56 publications. In most
of these studies, the subgingival
application of an antimicrobial
adjunctively to SRP demonstrated
additional clinical benefits (especially
in PPD reductions). The overall
meta-analysis combining all the anti-
microbial products showed signifi-
cant PPD reductions and CAL gains
(0.407 and 0.310 mm, respectively)
when compared with the control
groups. These results are in agree-
ment with previously published sys-
tematic reviews reporting similar
changes, ranging between 0.3 and
0.6 mm (Hanes & Purvis 2003,
Bonito et al. 2005). When the studies
were analysed depending on the anti-
microbial used, there was a high
degree of heterogeneity that necessi-
tated subgrouping by study design
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heterogeneity for some of the vari-
ables. This subgrouping, however,
did not vary the main trend in the
results, demonstrating significant
differences in most of the tested
clinical variables favouring the test
group. In the sensitivity analysis, the
exclusion of studies reporting more
heterogeneous data did not signifi-
cantly alter the results. Similarly, the
analysis of the publication bias did
not demonstrate significant bias.
In spite of these significant differ-
ences, the magnitude of the effect
was different among the tested anti-
microbials. The largest effect in the
primary outcome (PPD) was demon-
strated with the application of
tetracycline fibres (meta-analysis of
five RCTs with 350 patients, PPD
reduction of 0.727 mm), followed by
doxycycline (0.573 mm) and minocy-
cline (0.472 mm). The effect of CHX
chips and metronidazole, however,
rendered minimal additional PPD
reductions, below 0.4 mm. For CAL
gains the highest effect was demon-
strated by the application of CHX-
xanthan gel, although these data are
based in only one study (0.9 mm).
Conversely, the application of met-
ronidazole and other CHX products
did not add any effect to SRP alone.
These results are in agreement with
previous systematic reviews. Hanes
& Purvis (2003) reported the best
results in PPD reductions for mino-
cycline, whereas Bonito et al. (2005)
reported significant efficacy for
minocycline, metronidazole, CHX
and local tetracycline.
These different effects demon-
strated by the different antimicrobial
compounds applied topically
depends not only on its pharmacol-
ogy but also on its pharmacodynam-
ics or the vehicle employed that are
responsible of its sustained release.
This effect is very clear when analy-
sing the results of the three different
CHX formulations. The biggest
effect was shown by CHX plus xan-
than gel, followed by CHX chips
and then by CHX varnish, reflecting
(a) (b)
Fig. 2. (a) Meta-analysis: changes in probing pocket depth. I+V stands for inverse-variance weighted (fixed effect) model. D+L
stands for DerSimonian and Laird (random effect) model. In the fixed effect model, studies are weighted according to the amount
of information that they contain. The random effect model incorporates an estimate of between-study variation (heterogeneity) in
the weighting. (b) Meta-analysis: changes in clinical attachment level. I + V stands for inverse-variance weighted (fixed effect)
model. D+L stands for DerSimonian and Laird (random effect) model. In the fixed effect model, studies are weighted according to
the amount of information that they contain. The random effect model incorporates an estimate of between-study variation (hetero-
geneity) in the weighting. [For papers used more than once: Jeffcoat (1), SRP versus SRP & chx chip; Jeffcoat (2), SRP & placebo
versus SRP & chx chip; Gupta (1), SRP versus SRP & chx xanthan gel; Gupta (2), SRP versus SRP &doxy gel; Eickholz (1), SRP
versus SRP & doxy gel; Eickholz (2), SRP & placebo versus SRP & doxy gel; Kinane (1), SRP versus SRP & min; Kinane (2), SRP
versus SRP & tet fibres; Kinane (3), SRP versus SRP & met; Palmer (1), SRP versus SRP & met (smokers); Palmer (2), SRP versus
SRP & met (non-smokers); Friesen (1), SRP versus SRP & tet strips (single application); Friesen (2), SRP versus SRP & tet strips
(multiple applications).]
© 2012 John Wiley & Sons A/S
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the capacity of the vehicle to sustain
the release of the antimicrobial prod-
uct (Soskolne et al. 1998, Paolanto-
nio et al. 2009). It is, therefore
important, not only to select the
therapeutic agent, but the resulting
pharmacokinetic profile, mainly due
to the vehicle utilized for its topical
application.
In most of the studies, the site
selection for the local application of
the antimicrobial was based in the
presence of deep PPD (! 5 mm).
Studies with initially deeper PPDs
demonstrated a higher magnitude
of the effect, with PPD reductions
of up to 2.3 mm, although this
enhanced effect also occurred at the
control sites (Timmerman et al.
1996, Eickholz et al. 2002). In the
study of Aimetti et al. (2004), how-
ever, despite shallower initial mean
PPD than the previously mentioned
studies, the reductions were highly
significant in the group applying
tetracycline fibres (! 2 mm).
The occurrence of adverse effect/
complications with the use of local
antimicrobials was minimal, without
reporting significant adverse effects.
These results are also similar to pre-
viously published systematic reviews
(Hanes & Purvis 2003, Bonito et al.
2005). Only minor gingival complica-
tions were reported affecting both
the control and the test groups.
All studies, except two (Eickholz
et al. 2002, Sakellari et al. 2010),
were catalogued with a high risk of
bias, due to lack of reporting some
key methodological aspects such as:
randomization, allocation conceal-
ment or patient drop-outs. In spite
of the meticulous methods used in
the literature search and data extrac-
tion/management, retrieving more
potentially relevant articles than pre-
vious systematic reviews (Hanes &
Purvis 2003, Bonito et al. 2005) the
resulting data for most of the out-
come variables showed a high degree
of heterogeneity. This might be due
to differences in the populations
studied, or to differences in the dis-
ease severity, the quality of treatment
rendered, or to lack of relevant data
(e.g. proportion of smokers). This
heterogeneity may therefore overesti-
mate or underestimate the real effect
of the tested products, hence limiting
the results of this systematic review.
The length of the follow-up was also
heterogeneous, ranging from 1 to
36 months, necessitating stratification
of studies into short- (<6 months),
medium- (6–12 months) or long-term
(>12 months) follow-up, although
these categories were made arbitrarily
and some studies with really short
Table 5. Meta-analyses of different local antimicrobials for probing pocket depth changes expressed as weighted mean difference (WMD),
with 95% confidence interval (CI) and evaluation of heterogeneity
Product Analyses Subgroup n WMD 95% CI p-value I2 p-value
Chlorhexidine chip Overall 9 "0.328 "0.447; -0.209 0.000 97.1% 0.000
Follow-up* Short 7 "0.447 "0.542; "0.352 0.321 91% 0.000
Medium 2 "0.18 "0.220; "0.140 0.000 np np
Long 0 np np np np np
Study design Split-mouth 5 "0.486 "0.499; "0.473 0.000 91.9% 0.000
Parallel 4 "0.157 "0.239; "0.075 0.000 55.3% 0.081
Chlorhexidine varnish Overall 3 "0.413 "0.655; "0.170 0.007 34.5% 0.217
Follow-up* Short 2 "0.286 "0.549; 0.021 0.068 25.3% 0.247
Medium 1 "0.620 "1.014; "0.226 0.002 np np
Long 0 np np np np np
Study design Split-mouth 0 np np np np np
Parallel 3 "0.413 "0.655; "0.170 0.007 34.5% 0.217
Doxycycline Overall 5 "0.573 "0.778; "0.367 0.000 29.5% 0.225
Follow-up* Short 3 "0.757 "1.156; "0.358 0.006 42.6% 0.187
Medium 1 "0.562 "0.818; "0.306 0.000 23.9% 0.252
Long 1 "0.100 "0.791; 0.591 0.777 np np
Study design Split-mouth 3 "0.619 "0.834; "0.404 0.000 19.0% 0.295
Parallel 2 "0.100 "0.791; 0.591 0.777 np np
Metronidazole Overall 5 "0.157 "0.303; "0.011 0.035 0.0% 0.847
Follow-up* Short 4 "0.139 "0.332; 0.053 0.155 0.0% 0.726
Medium 1 "0.180 "0.404; 0.044 0.116 np np
Long 0 np np np np np
Study design Split-mouth 2 "0.148 "0.352; "0.005 0.153 0.0% 0.510
Parallel 3 "0.165 "0.375; 0.044 0.122 0.0% 0.626
Minocycline Overall 8 "0.472 "0.520; "0.424 0.000 27.3% 0.210
Follow-up* Short 6 "0.405 "0.494; "0.315 0.000 13.7% 0.327
Medium 1 "0.500 "0.557; "0.443 0.000 np np
Long 1 "0.050 "1.012; 0.912 0.919 np np
Study design Split-mouth 2 "0.681 "0.934; "0.428 0.000 0.0% 0.597
Parallel 6 "0.464 "0.513; "0.415 0.000 24.5% 0.250
Tetracycline fibre Overall 5 "0.727 "0.759; -0.695 0.000 18.5% 0.297
Follow-up* Short 4 "0.726 "0.758; "0.694 0.000 36.8% 0.191
Medium 1 "0.850 "1.455; "0.245 0.006 np np
Long 0 np np np np np
Study design Split-mouth 3 "0.729 "0.762; "0.697 0.000 0.0% 0.583
Parallel 2 "0.581 "0.816; "0.346 0.028 57.0% 0.127
np, not performed; n, number of studies.
*Short- (<6 months), medium- (6–12 months) or long-term (>12 months) studies.
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follow-ups were included (Danesh-
mand et al. 2002, Goodson et al.
2007, Bland et al. 2010).
The analysed publication bias did
not demonstrate significant results,
although relevant factors in the
selected studies should be high-
lighted. Most of the included studies
were supported by private funds that
might have influenced the results due
in light of the commercial interests.
Some studies made multiple compar-
isons using one single control group,
while in others each test group was
compared with a control group. We
thus considered the data of each
group as an independent study: this
fact might have given the studies
with multiple comparisons more
weight in the meta-analysis.
When analysing the significant
added beneficial effect demonstrated
by most of the antimicrobials in this
systematic review, it is important to
focus on the magnitude of the effect
and its clinical relevance. Although
some agents, especially tetracycline
fibres, doxycycline and minocycline
achieved a significant added benefit,
with others, the small magnitude of
Table 6. Meta-analyses of different local antimicrobials for clinical attachment level changes expressed as weighted mean difference
(WMD), with 95% confidence interval (CI) and evaluation of heterogeneity
Product Analyses Subgroup n WMD 95% CI p-value I2 p-value
Chlorhexidine chip Overall 10 –0.218 !0.329; !0.107 0.000 99.2% 0.000
Follow-up* Short 8 !0.194 !0.422; 0.035 0.097 99.2% 0.000
Medium 2 !0.185 !0.214; !0.156 0.000 92.4% 0.000
Long 0 np np np np np
Study design Split-mouth 6 !0.357 !0.606; !0.108 0.005 99.4% 0.000
Parallel 4 !0.172 !0.220; !0.124 0.000 91.9% 0.000
Chlorhexidine varnish Overall 2 !0.029 !0.550; 0.492 0.914 0.0% 0.698
Chlorhexidine xanthan gel Overall 2 !0.891 !0.914; !0.867 0.000 26.8% 0.242
Doxycycline Overall 7 !0.218 !0.260; !0.176 0.023 86.7% 0.001
Follow-up* Short 4 !0.546 !1.017; !0.075 0.002 75.2% 0.003
Medium 1 !0.400 !0.754; !0.046 0.027 0.0% 1.000
Long 2 !0.408 !0.750; !0.066 0.139 69.0% 0.072
Study design Split-mouth 4 !0.483 !0.787; !0.180 0.002 75.2% 0.003
Parallel 3 !0.408 !0.750; !0.066 0.139 69.0% 0.072
Metronidazole Overall 5 0.008 !0.091; 0.107 0.877 0.0% 0.900
Follow-up* Short 4 0.013 !0.089; 0.115 0.803 0.0% 0.824
Medium 1 !0.070 !0.465; 0.325 0.729 np np
Long 0 np np np np np
Study design Split-mouth 2 0.060 !0.226; 0.345 0.683 0.0% 0.354
Parallel 3 0.001 !0.105; 0.106 0.989 0.0% 0.969
Minocycline Overall 7 !0.189 !0.251; !0,126 0.008 86.8% 0.000
Follow-up* Short 6 !0.404 !0.698; !0.110 0.007 89.0% 0.000
Medium 0 np np np np np
Long 1 !0.120 !0.614; 0.374 0.634 np np
Study design Split-mouth 2 !1.025 !1.852; !0.198 0.015 0.0% 0.439
Parallel 5 !0.301 !0.573; !0.028 0.031 90.2% 0.000
Tetracycline fibre Overall 5 !0.327 !0.552; !0.101 0.005 95.2% 0.000
Follow-up* Short 4 !0.256 !0.487; !0.024 0.030 96.2% 0.000
Medium 1 !1.180 !1.871; !0.489 0.001 np np
Long 0 np np np np np
Study design Split-mouth 3 !0.304 !0.560; !0.049 0.020 93.7% 0.000
Parallel 2 !0.606 !1.608; 0.397 0.0236 88.1% 0.004
Tetracycline strip Overall 2 !0.463 !0.401; !0.163 np np np
np, not performed; n, number of studies.
*Short- (<6 months), medium- (6–12 months) or long-term (>12 months) studies.
Table 7. Meta-analyses of different local antimicrobials for plaque index (PlI) and bleeding on probing (BOP) changes expressed as
weighted mean difference (WMD), with 95% confidence interval (CI) and evaluation of heterogeneity
Variable Product n WMD 95% CI p-value I2 (%) p-value
BOP Chlorhexidine varnish 3 !4.840 !7.692; !1.988 0.001 97.4 0.000
Metronidazole 3 !4.475 !6.734; !2.216 0.000 98.9 0.000
Minocycline 3 –0.871 !4.449; 2.708 0.634 99.9 0.000
Tetracycline fibre 2 !24.948 !43.077; !6.818 0.007 100.0 0.000
PlI Chlorhexidine chip 3 0.147 0.099; 0.194 0.000 0.0 0.000
Chlorhexidine varnish 4 !0.112 !0.331; 0.106 0.313 0.0 0.313
Doxycycline 2 0.107 !0.211; 0.426 0.509 75.5 0.509
Minocycline 3 0.239 0.060; 0.419 0.009 0.0 0.009
Tetracycline fibre 2 !0.150 !0.188; !0.112 0.000 0.0 0.227
n, number of studies.
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the differences precludes any clear
recommendation for its adjunctive
use in the management of localized
deep or recurrent pockets in chronic
periodontitis patients. When consid-
ering the adjunctive use of these
products clinicians should also con-
sider other factors, such as the easy
of handling, the time employed in its
application and its cost; all potentially
influencing the overall efficiency of
these therapies.
In conclusion, the scientific evi-
dence supports the adjunctive use of
local antimicrobials to SRP in deep
or recurrent periodontal sites, mostly
when the vehicle has shown pharma-
codynamic properties assuring the
sustained release of the antimicro-
bial. This evidence must be inter-
preted with caution, as the reported
data were highly heterogeneous and
most of the selected studies were cat-
egorized with a high degree of bias.
There is a need for further clinical
trials with strict methodological
criteria for allowing a more precise
assessment of the efficacy of local
antimicrobials in the treatment of
chronic periodontitis.
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Scientific rational for the study: Pre-
vious systematic reviews have dem-
onstrated significant benefits on
adjunctive local antimicrobials when
compared with debridement alone.
Nevertheless, the need for evaluating
the new evidence published in the
last years fostered the development of
a new systematic review.
Principal findings: Statistically signifi-
cant differences for both changes in
probing pocket depth and clinical
attachment level in favour of the
adjunctive local antimicrobials groups
were found.
Practical implications: Although the
scientific evidence supports this
strategy of treatment, no definitive
practical advice could be given in
view of the high risk of bias of the
evidence published up to our days.
© 2012 John Wiley & Sons A/S
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Objetivo:! Analizar! la! evidencia! disponible! sobre! el! efecto! del! control! mecánico! y/o!
químico!de!placa!en!el!manejo!simultáneo!de!gingivitis!y!caries.!
Material* y* métodos:! Se! diseñó! un! protocolo! para! identificar! ensayos! clínicos!
aleatorizados! (ECA)! y! controlados! (ECC),! estudios! de! cohortes! y! series! de! casos!
prospectivos!(SCP),!con!al!menos!6!meses!de!seguimiento!que!presentasen!resultados!!
en! términos! de! placa,! gingivitis! y! caries.! Se! extrajo! la! información! relevante! de! los!
textos! completos! incluyendo! la! calidad! y! el! riesgo! de! sesgo.! Cuando! fue! posible! se!
realizaron!metaPanálisis.!
Resultados:!Tras! la!selección! inicial!de!1373!títulos!se! incluyeron!15!ECA,!10!ECC!y!2!
SCP.!Existe!evidencia!de!leve!a!moderada!de!que!la!combinación!del!control!de!placa!
mecánico! profesional! e! individual! reduce! de! forma! significativa! el! índice! de! placa!
estandarizado![n=10;!media!ponderada=0,783;!intervalo!de!confianza!al!95%!(95%!IC)!!
(0,158;1,407);! p! =! 0,014]! y! el! índice! gingival! [n=4;! media! ponderada=1,28;! 95%! IC!
(0.631;2.825);!p!=!0,002].!La!adición!de!flúor!al!control!mecánico!de!placa!es!relevante!
para! el! manejo! de! caries! [n=5;! media! ponderada=1.159;! 95%! IC! (0,145;2.172):!
p=0,025]!y!los!colutorios!de!clorhexidina!para!la!gingivitis.!
Conclusión:*Los!procedimientos!para!el!control!mecánico!de!placa!son!efectivos!en!la!
reducción! de! placa! y! gingivitis.! La! adición! de! flúor! al! control! mecánico! de! placa! es!








Mechanical and chemical plaque
control in the simultaneous
management of gingivitis and
caries: a systematic review
Figuero E, N!obrega DF, Garc!ıa-Gargallo M, Tenuta LMA, Herrera D, Carvalho
JC. Mechanical and chemical plaque control in the simultaneous management of
gingivitis and caries: a systematic review. J Clin Periodontol 2017; 44 (Suppl. 18):
S116–S134. doi: 10.1111/jcpe.12674.
Abstract
Aim: To report the evidence on the effect of mechanical and/or chemical plaque
control in the simultaneous management of gingivitis and caries.
Material and Methods: A protocol was designed to identify randomized (RCTs)
and controlled (CCTs) clinical trials, cohort studies and prospective case series
(PCS), with at least 6 months of follow-up, reporting on plaque, gingivitis and
caries. Relevant information was extracted from full papers, including quality and
risk of bias. Meta-analyses were performed whenever possible.
Results: After the screening of 1,373 titles, 15 RCTs, 10 CCTs and 2 PCS were
included. Low to moderate evidence support that combined professional and self-
performed mechanical plaque control significantly reduces standardized plaque
index [n = 4; weighted mean difference (WMD) = 1.294; 95% CI (0.445; 2.144);
p = 0.003] and gingivitis scores [n = 4; WMD = 1.728; 95% CI (0.631; 2.825);
p = 0.002]. The addition of fluoride to mechanical plaque control is relevant for
caries management [n = 5; WMD = 1.159; 95% CI (0.145; 2.172); p = 0.025]
while chlorhexidine rinses are relevant for gingivitis.
Conclusion: Mechanical plaque control procedures are effective in reducing pla-
que and gingivitis. The addition of fluoride to mechanical plaque control is signif-
icant for caries management. Chlorhexidine rinse has a positive effect on
gingivitis and inconclusive role in caries.
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Periodontal diseases (gingivitis and
periodontitis) are considered inflam-
matory diseases of microbiological
origin. Their most important risk
factor is the accumulation of a pla-
que biofilm at and below the gingi-
val margin, which is then associated
with an inappropriate and destruc-
tive host inflammatory immune
response (Chapple et al. 2015). Den-
tal caries is an ubiquitous process
defined as the result of a localized
chemical dissolution of the tooth
surface caused by acid production
by the dental biofilm exposed fre-
quently to sugars (Fejerskov et al.
2015). Following these concepts, it
may be stated that the dental biofilm
is a biological determinant associ-
ated with the development of both
periodontal diseases and dental car-
ies.
Although not all patients with
gingivitis will develop periodontitis,
the management of gingivitis is con-
sidered both a primary prevention
strategy for periodontitis and sec-
ondary for recurrent periodontitis
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(Chapple et al. 2015). Similarly,
dental caries may be managed in
such way that caries lesions at clini-
cal and/or radiographic levels never
form (Carvalho 2014). Inactivation
of active non-cavitated lesions is the
most important strategy to inhibit
further caries progression (Thyl-
strup 1998, Nyvad et al. 2003, Car-
valho & Mestrinho 2014). To some
extent, this concept also applies to
cavitated lesions provided that regu-
lar disorganization of the dental
biofilm is possible. Fluoride has a
key role in this management, reduc-
ing the rate of tooth mineral loss
(Fejerskov et al. 1981, Tenuta &
Cury 2010).
Recent evidence, coming from
systematic reviews, supports the effi-
cacy of mechanical (Needleman
et al. 2015, Salzer et al. 2015, Van
der Weijden & Slot 2015) and chemi-
cal plaque control (Serrano et al.
2015) in the reduction of plaque
levels. Therefore, it seems reasonable
that both procedures might have a
simultaneous impact on gingivitis
and caries, as there is independent
evidence that both methods are
effective in controlling gingivitis
(Chapple et al. 2015, Tonetti et al.
2015) and professional and self-per-
formed mechanical plaque control in
combination with fluorides reduces
coronal caries increment in children
and adolescents (Marinho et al.
2003, Axelsson et al. 2004) as well as
inactivate root caries lesions in
elderly (Nyvad & Fejerskov 1986,
Ekstrand et al. 2013). Therefore, the
main objective of this systematic
review was to answer the PICO
question: In systemically healthy
patients, which is the effect of
mechanical and/or chemical plaque
control methods on plaque/gingivitis
reduction and on caries increment?
Material and methods
A protocol was developed in
advance considering the following
specific items:
• Population: Systemically healthy
patients.
• Intervention: (i) mechanical pla-
que control procedures with or
without the additional use of flu-
oride and/or (ii) chemical plaque
control formulations adjunctive
to oral hygiene procedures with
or without prophylaxis.
• Comparison: Any mechanical or
chemical plaque control regime
(positive control) or placebo (nega-
tive control) or no control regime.
• Outcome: The primary main
common outcome of the study
was plaque reduction, followed
by gingivitis or bleeding indices
reduction (periodontal outcome)
and caries increment (new caries
lesions, caries outcome). The sec-
ondary outcome was change in
caries lesions activity (non-cavi-
tated or cavitated lesions).
Eligibility criteria
Inclusion criteria
• Randomized clinical trials
(RCTs), controlled clinical trials
(CCTs), cohort studies and
prospective case series (PCS), with
at least 6 months of follow-up.
• Any index related to plaque, gin-
givitis (or bleeding) indices and
caries increment included among
the outcome variables studied.
• Systemically physically and men-
tally healthy patients.
• In case of chemical plaque control:
test product delivered as a mou-
thrinse, dentifrice or gel, adjunc-
tively to mechanical oral hygiene
(including toothbrushing).
Exclusion criteria
• Additional periodontal mechani-




• Patients wearing orthodontic
appliances
• Chronically medicated with drugs
that may affect gingivitis.
• Patients with untreated periodon-
titis.
Information sources and search
The search (Appendix S1) was inde-
pendently performed (EF, JCC) in
two electronic databases [National
Library of Medicine (MEDLINE via
PubMed) and Cochrane Central
Register of Controlled Trials] until
May 2016.
Study selection
Titles and abstracts were screened by
two independent reviewers (DFN
and MGG). Reviewers were cali-
brated for study screening against
another experienced reviewer (EF).
Full text of studies of possible rele-
vance was obtained for independent
assessment by the same reviewers.
Any disagreement was resolved by
discussion between reviewers.
Data extraction
Data were extracted (DFN, MGG)
with specially designed data extrac-
tion forms. Any disagreement was
discussed, and a third reviewer (EF)
was consulted when necessary. When
the study results were published more
than once or were detailed in multiple
publications, the most complete data
set was identified and included.
Quality assessment, risk of bias in
individual studies and across studies
The quality assessment was carried
out by two of the authors (DFN and
JCC). Disagreements were solved by
discussion until a consensus was
reached.
In case of RCTs and CCTs, a
quality of methods analysis was per-
formed according to Higgins et al.
(2011) and Moher et al. (2012); for
observational studies, a modification
of the Newcastle-Ottawa scale
(NOS) was used (Wells et al. 2011,
Sanz-Sanchez et al. 2015).
A quality of reporting analyses
was also performed (Graziani et al.
2012).
The publication bias was evalu-
ated using the Egger0s linear regres-
sion method (Egger & Smith 1998).
A sensitivity analysis of the meta-
analysis results was performed
(Tobias & Campbell 1999).
Data analyses
Mean values of all outcomes were
directly pooled with weighted mean
differences (WMDs) and 95% CIs.
In the case of plaque and gingival
inflammation, due to the high vari-
ability of indexes found in the litera-
ture, standardized WMDs were
calculated (difference in the mean
outcome between groups/standard
deviation of outcome among
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participants). Study-specific estimates
were pooled (DerSimonian & Laird
1986), and the random-effect model
results were presented. The statistical
heterogeneity among studies was
assessed using the Q test according
to Dersimonian and Laird as well as
the I2 index (Higgins et al. 2003).
STATA! (StataCorp LP, Lake-
way Drive, College Station, TX,
USA) intercooled software was used
to perform all analyses. Statistical
significance was defined as a p value
<0.05.
Strength of the evidence
The quality of assessment for each
procedure was rated into high, mod-
erate, low and very low level of evi-




Figure 1 depicts the study flow
chart: 1,373 titles were identified by
the electronic search. Once the titles
and abstracts were evaluated, 1,280
studies were discarded resulting in 93
studies that were subjected to full-
text analysis. Finally, 32 papers were
included. The reasons for exclusion
of studies included in the full-text
analysis are listed in Appendix S2.
Study characteristics
Information related to study char-
acteristics is presented in Table 1.
Schoolchildren 6–16 years old were
the most frequently selected popula-
tion in the included studies. The
sample size at baseline for both test
and control groups ranged from 16
to 574 participants. The corre-
sponding values for the final exami-
nations were from 16 to 383
participants. The period of follow-
up for the majority of the studies
ranged from 24 to 36 months.
Selected indices to assess primary
outcomes are presented in Table 2.
Risk of bias, quality of design and
reporting in individual studies
A total of 15 RCTs, 10 CCTs and
two PCS were included. The quality
assessment of individual RCTs/CCTs
and PCs is summarized in tables S1
and S2, respectively. Quality of
design and reporting is presented in
Table S3.
Descriptive results
Interventions (Table 3) were catego-
rized in mechanical (n = 23) and
chemical plaque control (n = 4). Flu-
orides were adjunctive with either
mechanical or chemical plaque con-
trol interventions. Descriptive results
based on type of intervention are
presented in Table 4.
Mechanical plaque control
Professional toothcleaning (PTC). The
efficacy of PTC, including flossing,
and using 5% monofluorophosphate
(MFP) prophylactic paste compared
to toothbrushing with 0.2% sodium
fluoride (NaF) solution (Lindhe &
Axelsson 1973, Axelsson & Lindhe
1974, 1977, Lindhe et al. 1975,
Kjaerheim et al. 1980) and to mou-
thrinse with 0.2% NaF solution
(Hamp et al. 1978) was demon-
strated in a series of controlled clin-
ical trials carried out in
Scandinavian countries. Significant
reductions in plaque and gingival
scores, concurrently with signifi-
cantly lower caries increment in the
test groups, were observed at the
end of the study periods. Similar
findings were observed in clinical
trials carried out in Germany (Kli-
mek et al. 1985) and in Russia
Fig. 1. Flow diagram.
1 Agreement = 95.89%; kappa = 0.45; 95% CI (0.35; 0.56); p < 0.001.
2 Agreement = 88.19%; kappa = 0.41; 95% CI (0.19; 0.64); p < 0.001.
3 Three studies were reported in more than one article:
• In two papers. (Axelsson et al. 1976, Emilson et al. 1982).
• In three papers (Horowitz et al. 1976, 1977, Horowitz 1980).
• In four papers (Lindhe & Axelsson 1973, Axelsson & Lindhe 1974, 1977, Lindhe
et al. 1975).
© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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(Ekstrand et al. 2000) in which no
interventions were offered to con-
trol groups. Moreover, PCS per-
forming PTC and topical fluoride
application at regular intervals found
significant reduction in plaque and
gingival scores and low caries incre-
ment in Denmark (Petersen 1989)
and in Brazil (Chambrone & Cham-
brone 2011). Unless otherwise men-
tioned, dental caries was recorded at
cavitation level in all studies included
in this review. Two studies about the
efficacy of PTC registered non-cavi-
tated caries lesions and their fate
during the study periods. In the first,
in a test group of 6-year-old children,
from 28 active non-cavitated lesions,
15 (53.6%) were inactivated in
contrast to none in the control group
(Ekstrand et al. 2000). In the second,
children and adolescents developed
only seven active non-cavitated
lesions, which were further inacti-
vated (Chambrone & Chambrone
2011).
The benefits of PTC with fluo-
ride-free prophylactic paste, in com-
parison with oral hygiene
instructions (OHI), were tested in a
group of English schoolchildren. Sig-
nificant reductions only in plaque
and gingival scores were observed at
the end of the intervention period
(Ashley & Sainsbury 1981).
A group of studies analysed the
extent to which outcomes could be
influenced by the frequency of PTC
with either fluoride toothpaste or
rinse or, alternatively, PTC followed
by fluoride varnish application in
both test and control groups. The
frequencies ranged from once every
2 weeks up to once per year. No
substantial differences in plaque and
gingival scores or in caries incre-
ments were observed when the inter-
vals of PTC increased from once a
month to once every 3 months in the
test groups (Zickert et al. 1982).
PTC performed monthly up to once
every 6 months had good effects on
plaque and gingival scores in the test
groups during a 3-year period. How-
ever, caries increment was greater,
but not significantly, for a 6-month
interval than for monthly prophy-
laxis sessions (Hamp & Johansson
1982). Also, prophylaxis intervals
according to individual needs had a
better long-term effect on plaque
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fluoride varnish treatment every
6 months (Hamp et al. 1984).
Studies examining the effect of
PTC with 0.4% MFP and 0.1%
NaF prophylactic paste, combined
or not with OHI, showed that both
interventions reduce plaque and gin-
gival scores, but that only the com-
bination with PTC significantly
lowers caries increments (Axelsson &
Lindhe 1981). Other studies also
obtained lower caries increments,
but these were not significant
(Horowitz et al. 1976, 1977, Horow-
itz 1980). In these studies, only pla-
que and gingival scores were
significantly reduced (Horowitz et al.
1976, 1977, Horowitz 1980).
Motivational programmes and
OHI. Studies examining the com-
bined efficacy of motivational pro-
grammes and OHI, which benefited
from individualized supervised
toothbrushing, showed either signifi-
cant reduction in plaque and gingi-
val scores and lower caries increment
in the test group compared to con-
trol (Zanin et al. 2007), or no
improvement on these oral health
conditions (Mbawalla et al. 2013).
Also, no improvement was found
when supervised toothbrushing was
delivered to a group of children from
a low socioeconomic background in
Tanzania (van Palenstein Helderman
et al. 1997). The addition of topical
fluoride application or fluoride rinses
had no effect either on plaque or
gingival scores, or on caries incre-
ment (Fischman et al. 1977, Melsen
& Agerbaek 1980). A motivational
programme comparing experimental
oral hygiene education versus tradi-
tional lecturing only improved pla-
que scores on the first 6 months.
However, after 18 months, none of
the outcomes differed from the con-
trol group (Angelopoulou et al.
2015).
Self-performed toothcleaning. A
study examining the efficacy of self-
performed toothcleaning with man-
ual and powered toothbrushing
failed to show any significant differ-
ences in gingival status and caries
increments in children (Willer-
shausen & Watermann 2001).
Moreover, in studies on the effect
of manual toothbrushing with 0.8%
MFP toothpaste versus that of a
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Table 4. Synthesis of the main results for plaque, gingival and caries index, categorized by plaque control regimen: (1A) Efficacy of
professional toothcleaning; (1B) frequency of professional toothcleaning; (1C) combined effect of professional tooth cleaning and OHI;
(1D) combined effect of professional tooth cleaning and fluorides; (2) motivation and OHI without professionally tooth cleaning; (3A)
manual vs powered toothbrushes; (3B) toothbrushing with/without fluoride; (4) chemical plaque control
References
Subgroup
control Subgroup test Index
Plaque Index
Control Test
Baseline Final Final –
Baseline
Baseline Final Final –
Baseline




Group 1: 7–8 years 1.21 1.24 NR 1.11 0.39*** NR
Group 2: 10–11 years S&L 0.96 1.25 NR 1.03 0.35*** NR
Group 3: 13–14 years 1.25 1.60 NR 1.36 0.36*** NR
(1A) Axelsson
& Lindhe (1974)
Group 1: 7–8 years S&L 1.19 1.09 NR 1.12 0.34*** NR
Group 2: 10–11 years 0.94 0.99 NR 1.06 0.30*** NR
Group 3: 13–14 years 1.26 1.00 NR 1.29 0.27*** NR
(1A) Lindhe et al.
(1975)
Group 1: 7–8 years NR NR NR NR NR NR***
Group 2: 10–11 years S&L NR NR NR NR NR NR***
Group 3: 13–14 years NR NR NR NR NR NR***
(1A) Axelsson
& Lindhe (1977)
Group 1: 7–8 years S&L NR NR NR NR NR NR
Group 2: 10–11 years NR NR NR NR NR NR
Group 3: 13–14 years NR NR NR NR NR NR
(1A) Hamp
et al. (1978)
Group 1: 10 years % Plaque 34.4 (10.51) 35 NR 31.5 (10.53) 13.1***
(9.92)
NR





Grade 1 VPI 90.5 66.7 NR 90.5 34.5** NR
Grade 4 83.3 57.1 NR 85.7 21.4** NR









None S&L 1.3 (0.5) 1.3 (0.4) NR 1.5 (0.4) 0.5 (0.2) NR
(1A) Petersen
(1989)
None VPI NA NA NA 29 10 NR
(1A) Ekstrand
et al. (2000)
Group A: 3 years old M_VOPI NR NR NR NR NR NR***
Group B: 6 years old NR NR NR NR NR NR***




Parents with G S&L NA NA NA NR 0.5 (0.3) NR
Parents with AgP NA NA NA NR 0.4 (0.2) NR
Parents with ChP NA NA NA NR 0.5 (0.3) NR
(1B) Hamp &
Johansson (1982)
Control Test A % Plaque NR 70.0 NR NR 30.1*** NR
Control Test B NR 70.0 NR NR 33.2*** NR
Control Test C NR 70.0 NR NR 45.5*** NR
(1B) Hamp
et al. (1984)
Munkhagen school % Plaque 7.9 (10.2) 17.7 (13.4) NR 8.7 (9.2) 14.5 (10.3) NR
Osterberga school 25.6 (9.7) 19.3 (10.8) NR 28.7 (10.9) 19.5 (8.0) NR
(1C) Horowitz
et al. (1976)
None PHP 3.11 (0.61) 3.36 (0.58) 0.25 (0.88) 3.16 (0.61) 3.22 (0.69) 0.06NS (0.82)
(1C) Horowitz
et al. (1977)
None PHP 3.11 (0.56) 3.26 (0.56) 0.15 (0.56) 3.18 (0.48) 3.21 (0.72) 0.0NS (0.63)
(1C) Horowitz
(1980)
Overall PHP NR NR NR NR NR NR
Girls 3.01 (0.76) 2.93 (0.65) !0.08 (0.91) 3.13 (0.77) 2.25 (0.53) !0.88** (0.95)





Prophylaxis % Plaque 77 (12.85) 38 (20.71) NR 78 (12.14) 22 (17.14) NR
OHI 77 (12.85) 38 (20.71) NR 82 (12.85) 46 (17.85) NR
OHI +
prophylaxis







% Plaque 76.4 (11.71) 33.2 (16.6) NR 72.8 (11.38) 28NS (13.91) NR
(1D) Zickert
et al. (1982)
Non F + prophylaxis Non F
+ prophylaxis
% Plaque 76.5 35.3 NR 70.5 32.3 NR
MFP +
prophylaxis





70.5 32.3 NR 70.5 35.3 NR
(2) Fischman
et al. (1977)
Control Group A K-A 3.46 3.04 NR 3.47 3.02 NR
Control Group B 3.46 3.04 NR 3.49 2.98 NR
(2) Melsen & Agerbaek
(1980)
6–7th grade S&L 1.36 0.94 NR 1.16 0.82* NR




None M_S&L 18.90 (0.4) NR NR 20.5 (1.2) NR !4.3NS (2.5)
(2) Zanin et al. (2007)† None S&L 1.29 0.93 NR 1.33 0.60* NR
(2) Mbawalla et al.
(2013)
None OHI-S 3.3 (2.6) 2.2 (2.5) !1.10 3.3 (2.7) 2 (2.5) !1.30NS
(2) Angelopoulou et al.
(2015)†





















NR NR NR NR NR NR














16.22 (7.27) 15.27 (6.25) NR 15.21 (7.34) 13.73NS
(6.53)
NR
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Index




Baseline Final Final –
Baseline
Baseline Final Final –
Baseline
Baseline Final Final – Baseline Baseline Final Final –
Baseline
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
0.75 NR NR 0.71 0.32*** NR 3.2 (0.43) NR NR 4.69 (0.45) NR NR***
L&S 0.74 NR NR 0.66 0.34*** NR DF-S 6.9 (0.47) NR NR 7.51 (0.44) NR NR***
0.92 NR NR 0.99 0.18*** NR 23.6 (2.1) NR NR 24.78 (2.12) NR NR***
L&S 0.73 0.79 NR 0.70 0.22*** NR 3.23 (2.9) NR 4.24 4.46 (3.01) NR 0.27***
0.74 0.71 NR 0.67 0.28*** NR DF-S 7 (2.2) NR 5.83 7.69 (3.05) NR 0.12***
0.89 0.78 NR 0.93 0.19*** NR 24.4 (10.4) NR 8.15 25.5 (11.5) NR 0.17***
NR NR NR NR NR NR*** NR NR 5.75 NR NR 0,33***
L&S NR NR NR NR NR NR*** DF-S NR NR 9.44 NR NR 0,54***
NR NR NR NR NR NR*** NR NR 13.18 NR NR 0,5***
L&S NR NR NR NR NR NR 3.21 (2.68) NR 7.19 (5.29) 4.44 (3.12) NR 0.43 (0.75)
NR NR NR NR NR NR DF-S 7.08 (2.24) NR 13.96 (11.22) 7.70 (2.7) NR 1.09 (1.55)
NR NR NR NR NR NR 22.8 (8.71) NR 15.4 (7.87) 22.23 (8.87) NR 0.77 (1.08)
% IGU 19.6 (10.08) 33.8 (10.68) NR 19.5 (10.09) 10.4*** (11.14) NR DF-S 5.5 (3.42) NR 12.8 (7.43) 6.3 (3.33) NR 5.9*** (5.7)
18.7 (11.19) 31.8 (11.88) NR 20 (11.15) 7.6*** (8.13) NR 7.9 (4.19) NR 12.9 (5.98) 8.6 (5.5) NR 6.8*** (5.42)
GBI 24.4 26.66 NR 26.6 14.44** NR NR NR 0.51 NR NR 0.22*
22.2 28.9 NR 21.1 11.1** NR DMFS NR NR 1.32 NR NR 0.29*
22.2 28.9 NR 22.2 8.9** NR NR NR 2.96 NR NR 1.32*
IGU 6.43 (3.98) 4.16 (3.48) NR 6.69 (3.74) 3.4*** (2.78) NR DF-S 10.25 (7.68) NR 4.66 (3.69) 10.11 (7.04) NR 4.97NS (4.27)
L&S 0.9 (0.4) 1.1 (0.4) NR 1.1 (0.4) 0.5 (0.3) NR DF-S 8.13 (6.6) NR 5.02 (4.2) 8.81 (7.6) NR 2.71*** (2.8)
GBI NA NA NA 37 10 NR DMFS NA NA NA 62.8 NR 69.2
M_L NR NR NR NR NR* NR* dmf-s NR 8,6 (5,90) NR NR 4.91 (3.82) NR***
NR NR NR NR NR*** NR*** DMFS 0.19 (0.57) 2.24 (2.12) NR 0.06 (0.28) 0.28 (0.64) NR***
NR NR NR NR NR** NR** DMFS 2.84 (2.4) 6.35 (5.8) NR 2.4 (1.98) 3.12 (2.9) NR***
L&S NA NA NA NR 0.2 (0.1) NR NA NA NA NR NR 1.1 (1.5)
NA NA NA NR 0.3 (0.2) NR DMFT NA NA NA NR NR 0.8 (1.4)
NA NA NA NR 0.4 (0.5) NR NA NA NA NR NR 1.2 (1.5)
%IGU NR 49.3 NR NR 9.0 NR 25 (10.6) NR 3.3 (4.2) 20 (11.74) NR 1.0* (1.51)
NR 49.3 NR NR 13.8 NR DF-S 25 (10.6) NR 3.3 (4.2) 21 (10.35) NR 1.2* (1.41)
NR 49.3 NR NR 31.8 NR 25 (10.6) NR 3.3 (4.2) 21.6 (9.9) NR 2.0NS (2.4)
%IGU 7.9 (10.8) 11.9 (12.9) NR 2.7 (3.4) 4 (4.6) NR DF-S 17.9 (11.3) NR 2.3 (3.2) 16.2 (10.3) NR 1.3 (2.3)
15.8 (12.6) 14 (13.8) NR 25.6 (13.4) 15 (11.6) NR 15.1 (8.6) NR 1.6 (2.9) 18.6 (9.7) NR 2.3 (2.4)
DHC 1.13 (0.31) 1.11 (0.44) !0.02 (0.58) 1.13 (0.31) 0.99 (0.27) !0.14NS
(0.55)
DMFS 7.53 (7.34) 7.61 (7.44) 2.15 (2.63) 7.89 (7.68) 7.27 (7.40) 2.17NS (3.43)
DHC 1.12 (0.28) 0.89 (0.42) 0.23 1.14 (0.36) 0.82 (0.39) !0.32NS
(0.36)
DMFS 7.53 (6.67) 7.65 3.68 (4.03) 7.89 (6) 6.15 (6.12) 2.96NS (3.96)
DHC NR NR NR NR NR NR DMFS 5.96 (8.57) NR 4.89 (4.67) 7.88 (9.37) NR 4.27NS (4.64)
1.09 (0.46) 1.14 (0.26) +0.05 (0.39) 1.12 (0.46) 0.67 (0.32) !0.45**
(0.32)
NR NR NR NR NR NR
1.14 (0.31) 1.22 (0.26) +0.08 (0.26) 1.18 (0.46) 0.97 (0.32) !0.21NS
(0.32)
NR NR NR NR NR NR
%IGU 48 (29.28) 27 (22.85) NR 47 (29.28) 11 (11.43) NR 3 (3.03) NR 2.6 (3.53) 3 (3.32) NR 0.9 (2.16)
48 (29.28) 27 (22.85) NR 55 (25.71) 35 (23.57) NR M_Grondahl 3 (3.03) NR 2.6 (3.53) 3.3 (3.61) NR 2.5 (3.32)
48 (29.28) 27 (22.85) NR 54 (25.71) 14 (11.43) NR 3 (3.03) NR 2.6 (3.53) 3.5 (3.53) NR 0.6 (1.73)
%IGU 24.3 (12.3) 7.4 (6.8) NR 25.2 (35.4) 5.6 (5.7) NR DF-S 13.1 NR 0.26 (0.43) 13.9 NR 0.7NS (2.2)
%IGU 36.0 9.0 NR 36.0 9.0 NR NR NR 7 (6.3) NR NR 5.4 (4.7)
33.0 12.0 NR 36.0 6.0 NR DMFS NR NR 4.2 (4.5) NR NR 3.2 (2.8)
30.0 12.0 NR 36.0 9.0 NR NR NR 3.8 (3.2) NR NR 3.2 (3.2)
PDI NR 0.88 NR NR 0.86 NR DMFS NR 8.9 NR NR 7.69 NR
NR 0.88 NR NR 0.92 NR NR 8.9 NR NR 7.54 NR
L&S 1.53 1.26 NR 1.42 1.21NS NR DMFS 8.66 (15.56) NR 1.79 (1.96) 8.7 (13.09) NR 2.85NS (2.91)
1.53 1.26 NR 1.42 1.08 NR 14.47 (33.38) NR 2.44 (22.23) 17.57 (28.94) NR 1.83NS (20.62)
%BOP 4.2 (0.3) NR +0.7 (0.2) 4.9 (0.9) NR !0.1 (0.5)* DMFT 0.5 (0.2) 0.9 (0.3) NR 0.4 (0.2) 0.9 (0.3) NR
L&S 0.16 0.12 NR 0.16 0.00* NR dmfs
DMFS
NR NR 23 NR NR 8NS









NR DMFT 0.55 (1.16) 0.87 (1.3) NR 0.77 (1.13) 1.0NS (1.45) NR
GI NR NR NR NR NR NR DMFT 0.38 1.08 NR 0.57 0.91 NR
NR NR NR NR NR NR 0.38 1.08 NR 0.49 1.12 NR
L&S 15.36 (4.53) 16.31 (4.83) NR 15.31 (5.20) 16.07NS (4.67) NR DMFS 10.02 NR 6.43 (6.02) 9.57 NR 4.22*** (5.01)
15.36 (4.53) 16.31 (4.83) NR 14.83 (4.96) 15.88NS (4.78) NR 10.02 NR 6.43 (6.02) 9.91 NR 4.72** (5.47)
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was the same on plaque and gingival
scores, but significantly higher for
the fluoride intervention regarding
reduction in caries increment (Mur-
ray & Shaw 1980), while contradic-
tory results for plaque and gingival
scores were registered in the study
by Andlaw & Tucker (1975).
Chemical plaque control
The use of mouthrinses with 0.1%
or 0.2%, chlorhexidine (CHX) in
children, for 6 months, achieved sig-
nificant reductions for plaque and
gingival indices, and no differences
for caries increment, compared with
a placebo (Lang et al. 1982). With
the concurrent application of PTC
and a 0.4% or 1% CHX toothpaste
in dental students over a 2-year per-
iod, no differences were found in
plaque and gingival scores, with the
placebo group, while a lower caries
increment was observed in the 1%
CHX group, when compared to all
other groups, concomitantly with a
higher number of active non-cavi-
tated lesions becoming inactive
(Johansen et al. 1975). The combina-
tion of a 0.5% CHX gel, rinsing
with 2% MFP solution or 0.8%
MFP toothpaste, failed to signifi-
cantly reduce plaque accumulation
and gingival scores and to reduce
the rate of caries development
(Axelsson et al. 1976, Emilson et al.
1982).
Meta-analyses
Regarding the efficacy of OHI and
PTC, the standardized WMDs
revealed a reduction in plaque levels
favouring OHI and PTC [n = 4;
WMD = 1.294; 95% CI (0.445;
2.144); p = 0.003] (Table 5). In terms
of gingivitis levels, OHI and PTC
resulted in statistically significant
higher reductions in standardized
gingival index [n = 4; WMD = 1.728;




control Subgroup test Index
Plaque Index
Control Test
Baseline Final Final –
Baseline
Baseline Final Final –
Baseline
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)






OHI-S 0.85 (0.39) 0.89 (0.53) NR 0.84 (0.4) 0.90NS (0.5) NR
Chemical plaque control




S&L 1.54 (0.33) 1.53 NR 1.48 (0.33) 1.24* NR
0.2% CHX
rinse 2x/week
1.54 (0.33) 1.53 NR 1.34 (0.43) 1.34* NR
0.1% CHX
rinse 6x/week













0.98 0.29 NR 0.93 0.24NS NR
1% CHX toothpaste +
abrasive





CHX + OHI +
Placebo

























69 (11.4) 23.3 NR 67.9 (10.6) 35.3 (13.6) NR
(4) Emilson
et al. (1982)‡
Control Prophylaxis % Plaque 73.1 (16) 67.2 (18) NR 75.9 (10.4) 26.3*** (13.9) NR
CHX gel 73.1 (16) 67.2 (18) NR 71.8 (8.9) 74.3NS (11.9) NR
CHX gel + MFP rinse 73.1 (16) 67.2 (18) NR 69.8 (19.6) 70NS (16.4) NR
NR, not reported; NA, not applied.
Plaque indices: OHI-S, Simplified Oral Hygiene Index (Greene & Vermillion 1964); % Plaque, percentage number of tooth surfaces with
plaque; mg Plaque, dry weight of plaque; S&L, Silness & Lӧe Plaque Index (Silness & Loe 1964); M_VOPI, Visible Occlusal Plaque
Index, modified from (Carvalho et al. 1989); K-A, Kobayashi & Ash Index; PHP, Patient Hygiene Performance Index (Podshadley &
Haley 1968); VPI, Visible Plaque Index (Ainamo & Bay 1975); M_S&L, modified from Silness & Lӧe Plaque Index (Loe 1967); API,
modified Approximal Plaque Index (Lange et al. 1977).
Gingival indices: L&S, Lӧe & Silness Gingival Index (Loe & Silness 1963); GI_S, Simplified Gingival Index (Lindhe et al.1982); IGU,
Inflamed Gingival Units; %IGU, percentage of Inflamed Gingival Units (Axelsson & Lindhe 1975); M_L, Gingival Index, modified
from S&L; PDI, Periodontal Disease Index (Ramfjord 1959); DHC, Dental Health Center Gingival Index (Suomi 1969); GBI, Gingival
Bleeding Index (Ainamo & Bay 1975); GI, Gingivitis Index (G€ulzow et al., 1987).
Caries indices: DMF-S, Decayed, Missing and Filled Surfaces; DMF-T, Decayed, Missing and Filled Teeth (Klein et al. 1938); DF-S
Decayed and Filled Surfaces (Koch, 1967); M_Grondahl, Modified Caries Index System (Grondahl et al. 1977); dmf-s, decayed, missing
and filled deciduous surfaces; dmf-t, decayed, missing and filled deciduous teeth; D-T, Decayed Teeth.
Four and five sites were considered for caries examination of anterior and posterior teeth, respectively. Unless mentioned caries
examination was considered as being carried out in all permanent and/or deciduous teeth.
†Results are presented as median and interquartile range.
‡The second study represents a subpopulation from the oldest study; G, gingivitis; AgP, aggressive periodontitis; ChP, chronic periodontitis.
Statistical significant differences between control and test groups are presented as * (p < 0.05); ** (p < 0.01) and *** (p < 0.001);
NS, non-significant difference.
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The meta-analysis on the efficacy of
fluorides on caries management
showed statistically significant lower
caries increment favouring the test
group [n = 5; WMD = 1.159; 95%
CI (0.145; 2.172); p = 0.025] and a
lack of statistically significant effect
on plaque [n = 4; WMD = 0.145;
95% CI (!0.142; 0.433); p = 0.323]
or gingival scores [n = 4;
WMD = 0.018; 95% CI (!0.079;
0.116); p = 0.715].
Risk of bias across studies
There was no evidence of publica-
tion bias among the studies for the
main common outcome (standard-
ized plaque) [t = !0.16; 95% CI
(!14.18; 12.37); p = 0.879], and the
sensitivity analyses for this outcome
showed that the exclusion of a single
study did not substantially alter any
estimate.
Strength of the evidence
Information reporting the strength
of the evidence for each intervention
on each outcome is presented in
Table 6. As a general trend, the
strength of the evidence ranges
between low and moderate.
Discussion
The present systematic review anal-
ysed the effect of mechanical and
chemical plaque control procedures
in the simultaneous management of
periodontal diseases and caries. The
primary outcomes were reduction in
plaque and gingival scores and the
mean caries increment. Low to
moderate evidence is available to
support that combined professional
and self-performed mechanical pla-
que control significantly reduce pla-
que and gingivitis scores during the
intervention period. Also, there is
moderate evidence on the efficacy of
Index




Baseline Final Final –
Baseline
Baseline Final Final –
Baseline
Baseline Final Final –
Baseline
Baseline Final Final –
Baseline
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
L&S 0.10 (0.11) 0.11 (0.14) NR 0.10 (0.11) 0.11NS (0.14) NR DMFS 9.7 (7.55) NR 8.81 (5.72) 9.18 (6.48) NR 7.14*** (5.72)
L&S 0.96 (0.44) 0.74 NR 0.88 (0.43) 0.15** NR 8.03 (6.51) NR 0.89 7.81 (6.0) NR 0.93NS
0.96 (0.44) 0.74 NR 0.78 (0.35) 0.38* NR DMFS 8.03 (6.51) NR 0.89 9.27 (6.82) NR 0.71NS
0.96 (0.44) 0.74 NR 0.80 (0.37) 0.25** NR 8.03 (6.51) NR 0.89 7.82 (5.96) NR 0.89NS
L&S 1.12 1.18 NR 1.26 1.14NS NR 20.0 26.9 NR NR NR NR
1.12 1.18 NR 1.09 1.18NS NR NR 20.0 26.9 NR 19 23.1 NR
1.12 1.18 NR 1.13 1.14NS NR 20.0 26.9 NR 16 13.7 NR
%IGU 22.4 (15.2) 3.2 (4.8) NR 18.4 (12.4) 3.5 (3.1) NR DF-S 14.2 (7.6) NR 5.9 (5.5) 13.2 (7.8) NR 4.3NS (5.0)
22.4 (15.2) 3.2 (4.8) NR 22.5 (11.4) 4.1 (4.2) NR 14.2 (7.6) NR 5.9 (5.5) 13.1 (7.6) NR 0.3*** (0.6)
22.4 (15.2) 3.2 (4.8) NR 23.5 (11.2) 6.4 (4.7) NR 14.2 (7.6) NR 5.9 (5.5) 12.8 (7.7) NR 0.4*** (1.2)
18.4 (12.4) 3.5 (3.1) NR 22.5 (11.4) 4.1 (4.2) NR 13.2 (7.8) NR 4.3 (5.0) 13.1 (7.6) NR 0.3*** (0.6)
18.4 (12.4) 3.5 (3.1) NR 23.5 (11.2) 6.4 (4.7) NR 13.2 (7.8) NR 4.3 (5.0) 12.8 (7.7) NR 0.4*** (1.2)
22.5 (11.4) 4.1 (4.2) NR 23.5 (11.2) 6.4 (4.7) NR 13.1 (7.6) NR 0.3 (0.6) 12.8 (7.7) NR 0.4*** (1.2)
%IGU 29.3 (17.2) 33.3 (19.2) NR 30.4 (14.7) 7.1*** (8.9) NR DF-S 23.6 (10.8) NR 10.1 (8) 19.1 (9.68) NR 1.3*** (3.49)
29.3 (17.2) 33.3 (19.2) NR 25.5 (13.8) 24.8NS (14.9) NR 23.6 (10.8) NR 10.1 (8) 18.9 (8.61) NR 5.7NS (5.24)
29.3 (17.2) 33.3 (19.2) NR 31.1 (20.4) 35.9NS (25.2) NR 23.6 (10.8) NR 10.1 (8) 19.3 (9.2) NR 8.4NS (8)
© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Plaque control in gingivitis and caries S129
106
fluoride toothpaste and rinse on car-
ies management. The use of CHX
rinses is relevant for gingivitis man-
agement.
Mechanical plaque control
Periodontal diseases and caries are
both biofilm-related diseases; how-
ever, while gingivitis is a reversible
disease, and therefore could be suc-
cessfully treated, by means of con-
trol of supragingival biofilm
(Chapple et al. 2015), in case of car-
ies, the main therapeutic goal would
be to reduce lesions progression or
reverse the activity of the existing
ones, being the biofilm control only
part of the disease control strategy,
along with rational use of sugar and
fluorides (Tenuta & Cury 2013).
The results of PTC showed its
efficacy in terms of significant reduc-
tions in plaque and gingivitis scores
in addition to lower caries incre-
ment, when compared to tooth-
brushing, to mouthrinsing or to no
intervention. These results are in
agreement with previous publica-
tions, demonstrating that there is
moderate evidence that professional
mechanical plaque removal (PMPR)
combined with OHI results in
greater reduction in plaque and gin-
gival bleeding, when compared with
no treatment (Needleman et al.
2015). In terms of caries, the wide
variety of fluoride regimens being
used in the test and control groups
(Tables 3 and 4) provoked a degree
of heterogeneity that precluded a
meta-analytic approach.
In this context, it is important to
clarify that in periodontology,
PMPR includes supragingival and
submarginal plaque and calculus
removal (Tonetti et al. 2015), which
was applied in only two studies in
the present review (Lang et al. 1982,
Chambrone & Chambrone 2011). In
cariology, PMPR signifies only
supragingival plaque removal and it
is used as synonym to PTC.
The frequency of PTC has been
reported as significant if comparing
organized versus non-organized PTC
frequencies, but not if organized
PTC were reduced from once per
month to once every 3 or 6 months,
except for one study (Hamp et al.
1984). This indicates low-strength
evidence that the main issue is the
existence of a regular pattern of
PTC, without relevant information
to define the optimal interval. Within
the periodontal outcomes, these
results are partly in agreement with
previous studies, that a single epi-
sode of PMPR followed by repeated
OHI is as effective as repeated
PMPR in reducing gingivitis
(Needleman et al. 2015). Within car-
ies outcomes, the frequency of PTC
followed by various fluoride regi-
mens only showed increased caries
increment, but not statistically signif-
icantly, when the interval was
extended to 6 months (Hamp &
Johansson 1982). There is insuffi-
cient evidence to determine whether
more extended intervals would sig-
nificantly increase caries increment,
in accordance with Riley et al.
(2013).
The results from the present sys-
tematic review were scarce in terms
of the effect of the combined effect
of PTC and OHI versus PTC alone,
reporting a pronounced effect on
plaque and gingivitis for the com-
bined procedure, without a signifi-
cant effect on caries, except the
study by Axelsson & Lindhe (1981).
For periodontal outcomes, these
results are in agreement with previ-
ous systematic reviews, where a little
value in providing PMPR without
OHI to reduce gingivitis was
reported (Needleman et al. 2015,
Tonetti et al. 2015). For caries out-
comes, an earlier systematic review
showed evidence for the combined
effect of PTC including fluoride and
OHI in adolescents (Axelsson et al.
2004), but not without the inclusion
of fluoride.
Regarding the effect of motiva-
tion and OHI, a tendency to slight
improvement on gingival bleeding
was observed for individual tooth-
brushing training (Zanin et al. 2007,
Mbawalla et al. 2013), in agreement
with Chapple et al. (2015), reporting
that a single episode of OHI leads to
small but statistically significant
reduction in plaque and gingivitis
after 6 months. A possible effect of
these interventions in caries manage-
ment seemed very low to be clini-
cally measured in accordance with
Mejare et al. (2015), who observed
very low quality of evidence for the
effect of several interventions.
No study addressing the efficacy
of self-performed toothbrushing or
interdental cleaning in periodontal
and caries outcomes was found for
the present review. From a peri-
odontal point of view, a recent
meta-review has demonstrated that
toothbrushes are able to reduce pla-
que scores (Van der Weijden & Slot
2015), and individual studies indicate
that they are able to reduce gingival
inflammation (Chapple et al. 2015).
In addition, interproximal cleaning
by means of different devices is
essential to maintain interproximal
gingival heath (Chapple et al. 2015),
suggesting that interdental brushes
are the most effective method for
plaque removal (Salzer et al. 2015).
In cariology, a systematic review by
Kumar et al. (2016) reported that
infrequent toothbrushing was linked
to higher caries increments than fre-
quent toothbrushing. This finding is
in agreement with that the use of flu-
oride toothpastes is, by far, the most
successful measure for caries control
(Marinho et al. 2003), by combining
the mechanical plaque removal by
brushing and the chemical effect of
the fluoride ion in reducing caries
progression (Tenuta & Cury 2010,
2013). Combined with previous sys-
tematic reviews assessing the role of
fluoride toothpastes on caries control
(Marinho et al. 2003), the present
review confirms that the adjunction
of fluoride in any plaque control reg-
imen aiming to manage dental caries
is significantly important.
Chemical plaque control
Only four of the included studies
evaluated the direct effect of chemi-
cal plaque control, with CHX com-
bined or not with fluorides, in the
prevention of gingivitis and caries.
None of the studies reported signifi-
cant benefits for caries, and only one
identified statistically significant dif-
ferences in terms of gingivitis and
plaque control, favouring the test
group, when CHX was delivered as
a mouthrinse (Lang et al. 1982).
This positive effect of a CHX mou-
thrinses is in agreement with previ-
ous findings in gingivitis
management (Gunsolley 2006, Ser-
rano et al. 2015). In contrast, a
CHX gel did not demonstrate signifi-
cant benefits. Difficulties in formu-
lating CHX in dentifrices are well
known, due to the high risk of inac-
tivation, and may be explained the
contradictory results. In addition, an
© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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active agent applied in mouthrinses
tends to be more effective than when
applied as gel/dentifrice (Serrano
et al. 2015).
In the management of dental car-
ies, CHX has been limited to high
caries risk patients (Hayes 2015,
Restrepo et al. 2016). The use of
CHX varnish or gel in children and
adolescents with regular exposure to
fluoride led to inconclusive evidence
(Twetman 2004, Richards 2015,
Walsh et al. 2015). In the elderly,
CHX varnish four times per year
was reported to decrease initiation
and progression of root caries
lesions (Syrjala et al. 2001, Hayes
2015, Wierichs & Meyer-Lueckel
2015). The present review is not
able to add information in this
regard.
Strengths and limitations
Apart from two previous Cochrane
systematic reviews, which addressed
the efficacy of specific mechanical
plaque control procedures (flossing
and interdental brushing) in the
management of caries and gingivitis
in adults (Sambunjak et al. 2011,
Poklepovic et al. 2013), from our
knowledge, this is the first systematic
review addressing the effect of
various mechanical and chemical
plaque control procedures in the
simultaneous management of caries
of gingivitis.
However, different limitations are
evident: 1) language restriction lead-
ing to inclusion only of studies in
English; 2) most of the evidence was
gathered from trials carried out in
the 1970s and the 1980s, when caries
prevalence was higher than today; 3)
high risk on bias in some studies; 4)
variety of indices used, leading to a
need for further combination in
order to interpret results; 5) limited
number of trials for each interven-
tion regimen applied; and 6) limited
number of studies available for MA,
with some comparisons coming from
the same studies, which resulted in a
high degree of heterogeneity.
However, despite these limita-
tions, it can be concluded that
Table 5. Meta-analysis on the efficacy of oral hygiene instructions and prophylaxis and the use of fluorides in the reduction in plaque, gin-
givitis and caries increments
Intervention Outcome n Weighted mean difference (WMD) Heterogeneity
DL 95% CI p-value I2 (%) p-value
Upper Lower
Prophylaxis & OHI Plaque† 4 1.294 0.445 2.144 0.003 68.5 <0.001
Gingivitis† 4 1.728 0.631 2.825 0.002 97.4 <0.001
Fluorides‡ Plaque† 4 0.145 !0.142 0.433 0.323 82.7 0.001
Gingivitis† 4 0.018 !0.079 0.116 0.715 0 0.876
DMFS 5 1.159 0.145 2.172 0.025 83.7 <0.001
†Standardized. OHI, oral hygiene instructions; DL, Dersimonian & Laird method; CI, confidence interval.
‡Fluoride applications: toothpastes and rinse, containing sodium fluoride (NaF) and monofluorophosphate (MFP).
Studies included in each analysis:
Prophylaxis & OHI: Plaque: Ashley & Sainsbury (1981), Axelsson & Lindhe (1974) (two protocols), Klimek et al. (1985), Gingivitis: Ashley
& Sainsbury (1981), Hamp & Johansson (1982) (two arms), Klimek et al. (1985).
Fluorides: Plaque and gingivitis: Andlaw & Tucker (1975), Axelsson et al. (1976), Axelsson & Lindhe (1975), Murray & Shaw (1980).
DMFS: Andlaw & Tucker (1975), Axelsson & Lindhe (1975), Murray & Shaw (1980), Axelsson et al. (1976), Zickert et al.(1982).
Table 6. Strength of the evidence for each reported procedure based on Needleman et al. (2005)
Plaque Gingivitis Caries
Benefit§ Evidence¶ Benefit Evidence Benefit Evidence
Prophylaxis†
Efficacy Positive Moderate Positive Moderate Positive Moderate
Frequency No benefit Low No benefit Low No benefit Low
With or without OHI Positive Moderate Positive Moderate Unclear Low
Motivation alone No benefit Moderate No benefit Moderate No benefit Low
Toothbrushing (powered vs manual‡) No benefit Low No benefit Low No benefit Low
Fluoride No benefit Moderate No benefit Moderate Benefit Moderate
Chlorhexidine‡ Benefit Low Benefit Low No Benefit Low
OHI, oral hygiene instructions or education.
†Fluoride included.
‡Only one study.
§Benefit could be: (1) positive (test better than control); (2) negative (control better than test); (3) no benefit (test equal to control); and (4)
unclear (controversy among studies).
Evidence could be (Needleman et al. 2005): (1) High-strength evidence (overall low risk of bias and consistent results between outcomes
within and between studies); (2) moderate-strength evidence: overall unclear risk of bias, consistent results between outcomes within and
between studies; (3) low-strength evidence: overall high risk of bias, consistent or conflicting/inconsistent results between outcomes either
within or between studies.
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mechanical plaque control procedures
are effective in reducing plaque and
gingivitis. Mechanical plaque control
using fluoride is significant for reduc-
tion in caries increment. CHX rinses
have a positive effect on gingivitis
and an inconclusive role in caries.
Implications for future research
The simultaneous long-term effects,
from childhood to adulthood, of
mainly chemical plaque control inter-
ventions on reductions in gingivitis
and caries management need to be sub-
stantiated by further evidence through
well-designed controlled clinical trials.
For the management of dental
caries, interventions should also be
evaluated on their ability to interfere
with caries activity, particularly of
non-cavitated lesions which represent
an important component of individ-
ual caries experience and are able to
undergo transitions without the need
of operative treatment.
Implications for clinical practice
Reductions in plaque and gingivitis
scores may be obtained by mechani-
cal plaque control. The combined
use of chemical agents with mechani-
cal plaque control in the simultane-
ous management of gingivitis and
caries is still limited in evidence. The
indication of either intervention
should be based on individual needs
and risk assessment. In any case, the
use of fluoride vehicles is indicated
to control caries progression.
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may be found in the online version
of this article:
Appendix S1 Search strategy.
Appendix S2. Excluded studies after
full-text analysis and main reason
for exclusion.
Table S1. Evaluation of the risk of
bias in individual studies, as sug-
gested by the Cochrane reviewers’
handbook and by the CONSORT
statement: study design, selection
bias, performance bias, detection
bias, attrition bias, reporting bias
and other potential source of bias,
categorized by plaque control regi-
men.
Table S2. Evaluation of risk of bias
in prospective case series. Modifica-
tion of the Newcastle-Ottawa Scale
(NOS). Total score obtained by the
sum of stars.
Table S3. Study characteristics: ethi-
cal aspects, registration of the clini-
cal trial, sample size calculation and/
or power analysis, calibration and
reproducibility of examiners, catego-










Scientific rationale for study: The
independent efficacy of mechanical
and chemical plaque control proce-
dures on caries and on gingivitis has
been widely evaluated. However,
there is a scarcity of systematic
reviews reporting their simultaneous
effect on both outcomes.
Principal findings: Mechanical pla-
que control procedures are effective
in reducing plaque and gingivitis.
Fluorides are mainly significant for
caries management, while chlorhexi-
dine rinse has a positive effect on
gingivitis.
Practical implications: Reductions in
plaque and gingivitis may be obtained
by mechanical plaque control. Its
combination with fluorides is essen-
tial caries management. The indica-
tion of either intervention should be
based on individual needs and risk
assessment.
© 2017 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd





El!objetivo!principal!de!este! trabajo! fue!realizar!un!análisis!crítico!del!valor! real!y! las!





los! estudios! incluidos! de! forma! individual! como! la! valoración! global! de! cada! una! de!





a)* Evaluación* de* la* cantidad* y* calidad* de* los* estudios* individuales* incluidos* en* las* 
tres*revisiones*sistemáticas*
En! el! Artículo! #1! (Sanz! et! al.! ! 2012b),! cuyo! objetivo! era! evaluar! cuál! era! el! mejor!
momento! para! la! colocación! de! implantes! tras! la! extracción! dental,! comparando! el!
protocolo! de! colocación! temprana! con! el! de! colocación! diferida,! solo! se! pudieron!
incluir! ocho! artículos! con! diferentes! resultados! y! periodos! de! seguimiento!
procedentes! de! cuatro! investigaciones:! un! ensayo! clínico! aleatorizado! (Schropp! y!
Isidor!!2008,!Schropp!et!al.!!2004,!Schropp!et!al.!!2005a,!Schropp!et!al.!!2003a,!Schropp!
et! al.! ! 2005b,! Schropp! et! al.! ! 2003b),! dos! estudios! de! cohortes! prospectivas!
(Nemcovsky!y!Artzi!!2002,!Nemcovsky!et!al.!!2000)!y!un!estudio!retrospectivo!de!casos!
y! controles! (Cosyn! y! De! Rouck! ! 2009).! Se! observó! una! importante! heterogeneidad!
entre! los! estudios,! no! solo! en! cuanto! a! su! diseño! y! metodología,! sino! también! en!
cuanto!a!las!definiciones!de!los!grupos!de!estudio!y!las!variables!evaluadas.!Por!ello,!el!
análisis!cuantitativo!de! los!datos!solo!se!pudo! realizar!combinando! los! resultados!de!
dos! investigaciones! (Nemcovsky! y! Artzi! ! 2002,! Schropp! et! al.! ! 2003a,! Schropp! et! al.!!
2003b,! Schropp! et! al.! ! 2005b)! que! fueron! las! únicas! que! mostraron! comparaciones!
similares! y! que! evaluaron! las! mismas! variables! (reducción! en! la! altura! y! anchura! del!
defecto! óseo! y! supervivencia! del! implante).! Al! combinar! los! estudios,! no! se! detectó!
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!heterogeneidad! estadística! para! ninguna! de! las! tres! variables.! Las! investigaciones!
incluidas! en! esta! revisión! demostraron! una!mala! calidad! (Cosyn! y! De! Rouck! ! 2009,!
Nemcovsky! et! al.! ! 2000,! Nemcovsky! et! al.! ! 2002)! ! y! un! elevado! riesgo! de! sesgo!















los! antimicrobianos! locales! como! coadyuvantes! al! raspado! y! alisado! radicular! en! el!
tratamiento!de!pacientes! con!periodontitis! crónica,! se!pudieron! incluir!más!estudios!
(48! más! que! en! el! #Artículo! 1):! 56! artículos! (procedentes! de! 52! investigaciones!




y! el! Registro! de! Ensayos! Clínicos! de! la! Colaboración! Cochrane)! sino! que! también! se!
realizó! una! búsqueda! manual! en! tres! revistas! del! campo! de! la! Periodoncia! y! se!
revisaron! las! listas!de!referencias!de!artículos!relevantes!en!búsqueda!de!referencias!
cruzadas.!En!cuanto!al!tipo!de!estudio,!44!eran!ensayos!clínicos!controlados,!ocho!eran!
ensayos! clínicos! aleatorizados! y! 27! presentaron! un! diseño! a! boca! partida.! Además!
cabe! resaltar! que! tres! estudios! presentaron! resultados! para! más! de! un! grupo! test!
(Gupta!et!al.!!2008,!Kinane!y!Radvar!!1999,!Radvar!et!al.!!1996,!Lie!et!al.!!1998)!y!cuatro!
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!de! ellos! presentaron! dos! grupos! control! (Eickholz! et! al.! ! 2002,! Jeffcoat! et! al.! ! 1998,!
Jeffcoat! et! al.! ! 2000,! Williams! et! al.! ! 2001).! Se! detectaron! múltiples! diferencias!
metodológicas! entre! los! estudios! principalmente! en! las! poblaciones! estudiadas,! la!
calidad!del!tratamiento,!periodo!de!seguimiento!y!datos!muy!relevantes!en!el!ámbito!
periodontal! como! es! la! información! acerca! de! la! condición! de! fumador.! Los! datos!





para! intentar!hacer!más!homogéneos! los!estudios!a! combinar!en!el!metaPanálisis.! El!





riesgo! de! sesgo! (Higgins! et! al.! ! 2011)! debido! a! que! no! presentaron! información!
metodológica! clave! como! el! método! de! aleatorización,! el! ocultamiento! de! la!
asignación!o!el!número!de!pérdidas!o!abandonos!del!estudio.!No!se!detecta!sesgo!de!
publicación!en! la!variable! respuesta!principal! (p=0,324! test!de!Egger!para! la!variable!
profundidad! de! sondaje).! La!mayoría! de! los! estudios! recibieron! financiación! privada!
por!parte!de!casas!comerciales.!!
!
Por! último,! en! el! Artículo! #3,! cuyo! objetivo! era! presentar! la! evidencia! del! control!
mecánico!y!químico!de!placa!para!el!manejo!simultáneo!de!caries!y!gingivitis!(Figuero!
et!al.! !2017)!se!incluyeron!un!total!de!32!artículos!procedentes!de!27!investigaciones!
en! la! síntesis! cualitativa,! y! en! el!metaPanálisis! siete! de!profilaxis! (Ashley! y! Sainsbury!!
1981,!Axelsson!y!Lindhe!!1974,!Hamp!y!Johansson!!1982,!Klimek!et!al.!!1985)!y!cinco!de!
fluoruros! (Andlaw! y! Tucker! ! 1975,! Axelsson! y! Lindhe! ! 1975,! Axelsson! et! al.! ! 1976,!
Murray!y!Shaw!!1980,!Zickert!et!al.!!1982).!En!cuanto!al!tipo!de!estudio!se!incluyeron!
un! total! de! 15! ensayos! clínicos! aleatorizados,! 10! ensayos! clínicos! controlados! y! dos!
series! de! casos! prospectivos.! La! mayoría! de! los! estudios! (21/27)! son! antiguos!
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!(proceden! de! los! años! setenta! y! ochenta)! cuando! la! prevalencia! de! caries! era! más!
elevada! (Marthaler! !2004,!Kassebaum!et!al.! !2015,!Frencken!et!al.! !2017).!Al!evaluar!
múltiples!intervenciones!diferentes,!se!detectan!pocos!estudios!para!cada!intervención!
y! pocos! pueden! incluirse! en! el! metaPanálisis,! lo! que! condicionó! un! alto! grado! de!
heterogeneidad.!Además,!se!emplean!múltiples!índices!diferentes!para!evaluar!la!placa!
y! la! inflamación! gingival.! La! evidencia! disponible! para! apoyar! las! distintas!
intervenciones,! en! todos! los! casos! fue! de! baja! a! moderada! debido! al! alto! riesgo! de!
sesgo!(Higgins!et!al.! !2011,!Wells!et!al.! !2011)!que!mostraron!muchos!de!los!estudios!
incluidos!y!la!inconsistencia!de!los!resultados!obtenidos!entre!los!estudios!(Needleman!
et! al.! ! 2005).! No! se! detectó! sesgo! de! publicación! entre! los! estudios! para! la! variable!
principal! (placa! estandarizada)! [t=! P! 0,16;! intervalo! de! confianza! al! 95%! (IC! 95%)! (P 
14,18;12,37);!p=!0,879]!y!en!el!análisis!de!sensibilidad!la!exclusión!de!cada!uno!de!los!








fiable! de! evidencia! de! los! efectos! de! una! intervención.! Sin! embargo,! como! toda!














de! revisión.! Los! resultados! de! la! evaluación! de! las! tres! revisiones! a! través! de! esta!
herramienta! pueden! verse! en! la! Tabla* 8.! Si! comparamos! los! resultados! de! la!
evaluación!de!cada!una!de!las!revisiones!vemos!como!los!peores!resultados!son!para!la!
revisión! del! Artículo! #1! (Sanz! et! al.! ! 2012b)! por! no! proporcionar! una! lista! de! los!
artículos!excluidos!con!sus!motivos!y,!a!pesar!de!presentar!información!de!las!fuentes!
de!financiación!de!estudios!individuales!no!se!especifica!si!la!revisión!lo!estuvo.!Cómo!
solo! se! incluyen! dos! estudios! en! el! metaPanálisis! se! decide! no! evaluar! el! sesgo! de!
publicación!y!se!cuestiona!que!los!métodos!empleados!para!el!metaPanálisis!tuvieran!





La! herramienta! ROBIS,! como! vimos! en! el! apartado! de! introducción,! consta! de! tres!
fases! pero! cuando! se! emplea! para! evaluar! revisiones! sistemáticas! individuales! la!
primera! fase!no!se!realiza.!La!segunda!fase,!consta!de!cinco!dominios!diferentes!con!
varias!preguntas!para!identificar!áreas!donde!se!hayan!podido!introducir!sesgos!en!el!




revisiones! según! la! herramienta! ROBIS.! Con! respecto! a! los! criterios! de! elegibilidad,!
mientras!que!las!revisiones!#2!(MatesanzPPérez!et!al.!!2013)!y!#3!(Figuero!et!al.!!2017)!
presentaron! un! riesgo! de! sesgo! bajo! por! cumplir! con! los! requisitos! establecidos! en!
cada!pregunta!(ver*ANEXO*3),! la!revisión!#1!(Sanz!et!al.! !2012b)!fue!considerada!con!
riesgo! incierto! ya! que! los! criterios! de! exclusión! no! se! presentan! de! forma! explícita.!
Para!el! resto!de!dominios! el! riesgo!de! sesgo! fue! alto!en! las! tres! revisiones! y,! por! lo!
tanto,!el! riesgo!de! sesgo!global!de! cada!una!de!ellas! también! lo! fue.! Los!motivos! se!




A! la!hora!de! la! identificación!de! los!estudios,!cabe!resaltar!que!en! las!tres!revisiones!
(Figuero!et!al.!!2017,!MatesanzPPérez!et!al.!!2013,!Sanz!et!al.!!2012b)!se!limitó!el!idioma!







sobre! un! tema! concreto! en! tres! revistas! alemanas! locales! y! compararla! con! los!
estudios!publicados!en!inglés,!identificados!a!través!de!una!búsqueda!electrónica!en!el!
mismo!periodo!de!diez!años,!observó!que!el!63%!de!los!estudios!publicados!en!inglés!




estas! diferencias! se! atribuyeron! a! que,! normalmente,! cuando! un! estudio! tiene!
resultados! positivos! es! más! probable! que! los! autores! envíen! el! artículo! para! su!
publicación! a!una! revista! internacional! de!habla! inglesa!por! considerar!que!hay!más!
probabilidades!de!que!la!acepten!y!cuando!sus!resultados!son!negativos!a!una!revista!
local!(Egger!y!Smith!!1998).!Sin!embargo,!un!estudio!posterior!no!encontró!diferencias!
en! la! estimación!del! beneficio!de! la! efectividad!de!una! intervención!al! comparar! los!
resultados! de!metaPanálisis! donde! se! combinaron! los! resultados! de! ensayos! clínicos!
aleatorizados! con! restricción! de! idioma! al! inglés,! con! los! que! si! incluyeron! ensayos!
publicados!en!otros!idiomas!(Moher!et!al.!!2000).!!
!
En! todas! ellas! se! detectan! dos! sesgos! en! la! difusión! de! resultados! de! los! estudios!
incluidos,!que!son!un!sesgo!de!duplicidad!o!multiplicidad!de!la!publicación,!ya!que!se!




!ya! que! el! equipo! fue! capaz! de! identificar! que! artículos! procedían! de! la! misma!
investigación,!a!pesar!de!que!en!algunos!casos!el!primer!autor!no!fuese!el!mismo!en!
lŽs! diferentes! artículos! publicados.! En! cuanto! al! sesgo! de! publicación! selectiva,! 













en! las! tres! revisiones,! lo! cual! puede! resultar! en! la! introducción! de! un! sesgo! de!
publicación!selectiva!de!datos!que!pudiera!afectar!a!la!estimación!del!efecto!real!de!las!
intervenciones.!Esto!fue!sobre!todo!relevante!el!Artículo!#1!(Sanz!et!al.!!2012b)!ya!que!





heterogeneidad! estadística! a! pesar! de! las! claras! diferencias! entre! los! estudios.! Esto!







heterogeneidad! estadística! entre! los! estudios! que! en! algunos! casos! no! puede!
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!explicarse.!Además,!al!realizar!comparaciones!múltiples!y!considerar!la!información!de!
cada! grupo! como!un! estudio! independiente! se! podría! haber! dado!más!peso! a! estos!
estudios!en!el!metaPanálisis.!
!
Por! último,! en! el! Artículo! #3! (Figuero! et! al.! ! 2017)! pocos! estudios! estuvieron!
disponibles! para! el! metaPanálisis,! con! algunas! comparaciones! procedentes! de! los!
mismos! estudios,! lo! que! resultó! en! una! importante! heterogeneidad! al! combinar! los!
resultados! de! los! diferentes! estudios! para! algunas! variables.! También! es! importante!






de!sus! fuentes!de! financiación,!y!el!Artículo!#2! (MatesanzPPérez!et!al.! !2013)!para!el!
ítem!5! ya!que!no!hace!explícito! en! su!material! y!métodos!que! se!hizo!un!protocolo!
previo.!Cabe!destacar!al! respecto!que,!ni!el!primero! fue! financiado!ni!el! segundo,! se!




Como! veíamos! en! la! introducción,! a! la! hora! de! hablar! de! calidad! es! necesario!
diferenciar!entre!calidad!metodológica,!riesgo!de!sesgo!y!calidad!en!la!presentación!de!




por! la! falta! de! correlación! que! se! ha! detectado! entre! sus! resultados! con! los! de! la!
revisión!(en!dirección!y!fuerza!del!efecto)!(Pollock!et!al.!!2017),!es!que!es!probable!esta!




!Tras! el! análisis! realizado! con! las! diferentes! herramientas,! podemos! ver! como! los!
resultados!de!calidad!metodológica!y!calidad!en! la!presentación!de!datos!(AMSTAR!y!
PRISMA! respectivamente)! fueron! claramente! más! favorables! que! la! evaluación! del!
riesgo!de!sesgo!(ROBIS).!!
!
Al! ser! una! herramienta! conceptualmente! diseñada! para! que! fuera! fácil! de! usar,! 
hay!menos! preguntas! (11! AMSTAR! frente! a! 24! ROBIS),! son! menos! específicas! 
y!aparentemente! más! fáciles! de! contestar! pero! aportan! menos! información! a! 
la!evaluación.!
!
Tras! la! evaluación! crítica! de! las! tres! revisiones! nos! planteamos! las! siguientes!
cuestiones!que!se!desarrollan!a!continuación:!
1. ¿Qué! justifica! la! necesidad! de! hacer! una! revisión! sistemática! y! un! metaP
análisis?!








Como! vimos! en! el! apartado! de! introducción,! cada! vez! se! publican! más! revisiones!
sistemáticas!en!el!campo!de!la!Odontología!y!en!especial!en!el!campo!de!periodoncia!e!
implantes.! A! día! de! hoy,! incluso! podemos! decir! que! se! publican! más! revisiones!
sistemáticas!que!ensayos! clínicos!aleatorizados.! !Vamos!a! ilustrar!dicha!afirmación!a!
través!de!un!ejemplo.!Si!realizamos!una!búsqueda!en!la!base!de!datos!de!MEDLINE!(vía!
pubmed)!con!la!estrategia!de!búsqueda!((systematic!review)!OR!(metaPanalysis))!AND!





eficiente! de! la! mejor! evidencia! científica! disponible! sobre! un! tema! concreto! para!
ayudar!a!los!profesionales!a!tomar!decisiones!clínicas,!¿cómo!puede!ser!que!hoy!en!día!
se!publiquen!más! revisiones! sistemáticas!que!ensayos!clínicos!aleatorizados?,!y,!más!
aún,!cuando!es!evidente!por! los! resultados!de! las! revisiones! incluidas!en! la!presente!
tesis!doctoral!(Figuero!et!al.!!2017,!MatesanzPPérez!et!al.!!2013,!Sanz!et!al.!!2012b)!la!
necesidad! de! más! estudios! clínicos,! preferiblemente! ensayos! clínicos! aleatorizados,!










y! complicada! para! los! profesionales! que! deben! basar! sus! decisiones! clínicas! en! la!
mejor!evidencia!disponible.!Por!ello!las!revisiones!pretenden!ayudarles!a!gestionar!de!
forma!adecuada!el!conocimiento.!La!extensión!del!concepto!de!Odontología!basada!en!
la! evidencia! junto! con! la! denominada! “infoxicación”! (NavasPMartin! et! al.! ! 2012)! ha!
conllevado!a!este!incremento!en!el!número!de!publicaciones.!
!
Existen!determinados! factores!que!hacen!que! la! realización!de!este! tipo!de!estudios!
sea!muy!atractivo!para! los! investigadores.!En!primer! lugar,! cabe! resaltar!que!son!un!
tipo! de! estudio! que! aunque! implica!mucho! trabajo,! dedicación! y! esfuerzo! personal,!
requiere! pocos! recursos! económicos!más! allá! de! la! propia! financiación,! pudiéndose!
acelerar! una! sólida! carrera! científica! publicando! buenas! revisiones! en! áreas! donde!
existan!estudios!primarios!de!calidad,!a!diferencia!de!los!ensayos!clínicos!que!implican!
mayores! dificultades! económicas,! logísticas! y! cuyos! resultados! lleva! más! tiempo!
publicar.!Al!mismo!tiempo,!puede!mejorar!la!relevancia!de!la!investigación!y!aumentar!







por! su! relevancia! y! supuesta! calidad,! lo! cual! aumenta! el! factor! de! impacto! de! su!
revista!(Faggion!et!al.!!2016,!Feijoo!et!al.!!2014).!!
!
Todos! estos! factores! conllevan! a! que! cada! vez! se! publiquen! más! revisiones! sobre!
cualquier!tema!en!Odontología!este!o!no!justificada!su!realización,!es!decir,!existiendo!




sistemática! con! metaPanálisis! ya! se! hicieron! en! la! introducción.! Sin! embargo,! es!
importante! resaltar! cuáles! son! aquellas! situaciones! en! las! que! realizarlo! no! estaría!
justificado.! En! primer! lugar,! como! es! obvio,! si! ya! existe! evidencia! suficiente! de! la!
precisión! del! efecto! de! un! tratamiento.! Tampoco! para! intentar! convertir! un! efecto!
clínicamente!pequeño!en!estadísticamente!significativo!combinando!muchos!estudios!
irrelevantes! que! muestran! resultados! insignificantes.! Por! último,! para! suplir! la!
necesidad!de! llevar!a! cabo!un!estudio!original,! con!el!único!objetivo!de!aumentar!el!
número!de!publicaciones!(GabrielPSánchez!y!PladevallPVila!!1998).!!
!
En!cuanto!a! la! justificación!específica!de! la!realización!de! las!tres!revisiones! incluidas!
en! el! presente! trabajo! cabe! destacar! que! las! tres! lo! están,! puesto! que! plantean!
preguntas! muy! relevantes! para! la! práctica! clínica! de! los! clínicos.! Cómo! de! relevante!
serán! las! preguntas! que! plantean! estas! revisiones! que! dos! de! ellas! (Figuero! et! al.!!
2017,! Sanz! et! al.! ! 2012b)! fueron! “revisiones! por! encargo”,! es! decir,! revisiones!














patologías! tan! prevalentes! del! ser! humano! y! el! impacto! que! sus! resultados! podrían!
tener!a!nivel!de!salud!pública.!Por!último,!la!de!protocolos!de!colocación!de!implantes!
(Sanz!et!al.!!2012b)!porque!al!ser!un!tema!relativamente!“nuevo”!puede!suponer!una!
menor! identificación! de! artículos! y! posiblemente! de! calidad! deficiente! (Cairo! et! al.!!
2012)!por! lo!que!quizá!en!este! terreno!el!enfoque!más!apropiado!podría!ser! invertir!




estadística! de! los! estudios! incluidos! ya! que! si! son! pocos,! malos! y! heterogéneos! no!





El!potencial!del!metaPanálisis!para!añadir! conocimientos!a! la! investigación!es!bueno,!
siempre! y! cuando! se! realice! correctamente! y! con! una! cantidad! suficiente! de! datos!
(Pogue!y!Yusuf!!1998)!en!cantidad!y!calidad.!
!















de! las! tres! variables! evaluadas! (porcentaje! de! reducción! de! la! anchura! del! defecto!
óseo).! Al!mismo! tiempo,! a! pesar! de! la! clara! heterogeneidad! clínica! detectada! entre!
estos!dos!estudios!no!se!detectó!heterogeneidad!estadística!para!ninguna!de!las!tres!
variables:! cambios! en! la! altura! de! hueso! (I2=0,! τ=0;! Q! test! p=0,749),! cambios! en! la!
anchura!de!hueso!(I2=0,!τ=0;!Q!test!p=0,973)!y!supervivencia!del!implante!(I2=0,!τ=0;!Q!
test! p=0,411).! Además! al! incluir! pocos! estudios! con!muestras! diferentes! se! produce!
una! falta!de!balance!en! los!pesos! relativos!de!cada!par!de!estudios!en! la!estimación!






de! pocos,! los! estudios! incluidos! son! de! mala! calidad! y! alto! riesgo! de! sesgo,! lo!
resultados! del!metaPanálisis! se! alejarán! todavía!más! de! la! realidad.! En! este! tipo! de!
circunstancias!la!realización!de!un!metaPanálisis!es!cuestionable.!
!
3.*¿Cuál*es*el*peso*específico*que* tiene* la*evaluación*de* la* calidad*metodológica*y*





!tenerse!en!cuenta!a! la!hora!de! la! interpretar!y!aplicar! los!hallazgos!de! la!revisión,!ya!
que!la!probabilidad!de!que!la!estimación!del!efecto!de!un!tratamiento!se!aproxime!a!la!
realidad! depende,! en! parte,! de! la! validez! de! los! estudios! incluidos! en! la! revisión!
sistemática,!además!de!la!calidad!del!propio!proceso!de!revisión.!
!






Schulz! et! al.! ! 1995).! Por! lo! tanto,! al! combinar! estos! estudios! de! mala! calidad! en! el!
















que! nos! permitiese! incorporar! esta! valoración! del! riesgo! de! sesgo! de! los! artículos!
incluidos! en! la! interpretación! de! los! resultados! del! metaPanálisis! ya! que! de! ello!






















En! cuanto! a! los! componentes! individuales,! existe! evidencia! empírica! que! apoya! una!
asociación!fuerte!entre!el!ocultamiento!de!la!asignación!y!un!diseño!a!doble!ciego!con!
los! efectos! del! tratamiento! (Egger! et! al.! ! 2003),! es! decir,! se! tiende! a! exagerar! la!
estimación! del! efecto! cuando! el! ocultamiento! de! la! asignación! es! inadecuado! o!
incierto!o!no!hay!cegamiento! (Wood!et!al.! !2008).!Se!consideran!también!relevantes!








!en! sí! mismo! sino! que! lo! que! realmente! evalúan! son! aspectos! en! la! calidad! de!
presentación! de! los! datos.! Tanto! consideraciones! teóricas! (Greenland! y! O'Rourke!!
2001)!como!empíricas!(Juni!et!al.!!1999)!sugieren!que!las!asociaciones!de!las!diferentes!




algo! más! fuertes! (de! Mata! Donado! Campos! ! 2006,! Egger! et! al.! ! 2003,! Higgins! et! al.!!
2011,!Wood!et!al.!!2008).!Tal!sería!el!caso!de!la!herramienta!para!evaluar!el!riesgo!de!
sesgo!propuesto!por! la!Cochrane!(Higgins!et!al.! !2011)!que!es!una!de! las!que!más!se!
emplea!en!la!actualidad!(Liberati!et!al.!!2009).!!
!
A!pesar!de! la! importancia!que!sabemos!que!tiene!a!día!de!hoy!hacer!y!presentar! los!
resultados!del!análisis!crítico!de! la!calidad!y!riesgo!de!sesgo!de! los!estudios! incluidos!
en!una!revisión,!las!encuestas!que!lo!han!evaluado!revelan!que!no!ha!sido!una!práctica!
muy! frecuente.! Por! ejemplo,! Moher! et! al.! 1999! observó! que! solo! la! mitad! de! las!
revisiones!publicadas!entre!1977!y!1995!presentaban!datos!de!calidad!de!los!estudios!
incluidos! (Moher! et! al.! ! 1999).! Afortunadamente,! esta! situación! ha! mejorado! según!
revelan!encuestas!posteriores!publicadas!en!2005,!donde!se!observó!que!el!100%!de!




guías! de! cómo! hay! que! presentar! los! datos! de! una! revisión! (Moher! et! al.! ! 2009a,!
Stroup!et!al.!!2000).!La!diferencia!que!hay!en!la!presentación!de!datos!de!calidad!entre!
las! revisiones! Cochrane! y! no! Cochrane! probablemente! se! deba! a! las! diferencias! en!
políticas!editoriales!y!falta!de!espacio!físico!en!las!revistas!no!electrónicas.!Incluso!en!la!






no! incorporar! la!evaluación!de! calidad!en! sus! resultados!puede! ser! ! (i)! por!no! saber!
que! tienen!que!hacerlo,! lo! cual! a! día! de!hoy! es! cuestionable! (ii)! por! no! saber! cómo!
tienen!que!hacerlo,! (iii)!porque!decidan!no!hacerlo!al! considerarlo!un!procedimiento!
engorroso! que! aporta! poca! información! adicional! (iv)! por! considerar! que! su!
incorporación!complica!todavía!más! la! interpretación!de!resultados!(v)!o,!por!último,!












3. Usar! una! puntuación! de! calidad! como! factor! o! peso! en! un! metaPanálisis!
acumulativo!o!metaPregresión.!Los!estudios!se!ordenan!por!calidad!y!sirve!para!
ver!como!cambia!el!estimador!común!en!función!de!la!calidad.!




se! utilizan! y! los! resultados! de! la! evaluación! de! la! calidad! y! riesgo! de! sesgo! de! los!
artículos! incluidos!solo!se!discuten!de!forma!cualitativa! (de!Craen!et!al.! !2005).!En!el!






!Como! hemos! comentado! en! al! apartado! anterior,! el! análisis! por! subgrupos! y! las!
técnicas!de!metaPregresión!no!se!deben!considerar!cuando!hay!menos!de!diez!estudios!
incluidos!en!el!metaPanálisis! (Higgins!y!Green! !2011,!Oxman!y!Guyatt! !1992,!Berlin!y!
Antman! ! 1994).! Por! su! parte,! los! análisis! de! sensibilidad! tampoco! aportan! mucha!












De! lo! revisado,! parece! evidente! que! hace! falta! mejorar! en! el! campo! de! la!
incorporación!de!los!resultados!de!la!valoración!de!la!calidad!y!riesgo!de!sesgo!de!los!
estudio! incluidos! en! los! resultados! del! metaPanálisis! ya! que! las! estrategias! actuales!
para! investigar! este! aspecto! se! emplean! de! forma! indirecta,! es! decir,! no! son!
herramientas! específicamente! diseñadas! para! ello.! Es! justo! esto! lo! que!
verdaderamente! es! necesario! y! nos! permitiría! avanzar! en! este! campo,! la! creación! y!
validación! de! herramientas! diseñadas! para! incorporar! dicha! valoración! en! los!














3. Empleando! herramientas! que! evalúen! componentes! individuales! de! calidad!










que!permitan!analizar!el! impacto!real!de! las!diferencias!en! la!valoración!de! la!




De! los! resultados! de! una! revisión! sistemática! se! busca,! fundamentalmente,! extraer!
conclusiones!para!ayudar!al!clínico!en!la!toma!de!decisiones!ante!un!problema.!No!dar!
suficiente! atención! a! la! calidad! de! la! evidencia! procedente! de! dicha! revisión! puede!
tener!consecuencias!que!hagan!que!los!clínicos!actúen!en!detrimento!de!sus!pacientes.!
Por! ello,! es! importante! conocer! la! calidad! del! conjunto! de! los! estudios! individuales!









estudio! (calidad! metodológica),! sino! también,! la! direccionalidad! de! las! pruebas,! la!










indican! una! alta! probabilidad! de! sesgo! que! debilita! de! manera! importante! 
la!confianza! de! estos! resultados! ya! que! es! probable! que! den! lugar! a! 
una!información!sesgada!del!efecto!de!la!intervención.!
!
Ϯ͘ La! falta! de! direccionalidad! de! las! pruebas.! Confiamos! más! en! los! 
resultados!cuando! hay! evidencia! directa,! es! decir,! que! compare! de! forma! 















!que!podrían!disminuir! la! calidad!del! conjunto!de! los!estudios!que! se! incluyen!en! las!
diferentes!revisiones!se!puede!decir!que! la!calidad!de! la!evidencia!procedente!de! las!!
tres!revisiones!incluidas!en!la!tesis!doctoral!(Figuero!et!al.!!2017,!MatesanzPPérez!et!al.!!
2013,! Sanz! et! al.! ! 2012b)! es! baja!o!muy!baja! (Sanz! et! al.! ! 2012b).! Esto! significa!que!




implantes!ya!que! incluye!un!número!muy! limitado!de!estudios! (n=2),! solo!uno!es!un!













clínico.! A! pesar! de! no! detectarse! heterogeneidad! estadística,! probablemente! por! la!
poca!potencia!del!estadístico!Q!(Cornwell!!1993)!y!la!amplia!incertidumbre!que!sufre!el!
índice! I2! cuando! se! incluyen!pocos!estudios!en!el!metaPanálisis! (Higgins!et! al.! ! 2003,!
HuedoPMedina! et! al.! ! 2006)! se! detecta! una! importante! heterogeneidad! clínica! en!
cuanto! a! las! definiciones! de! los! grupos! de! estudio! y! variables! evaluadas.! Por! ser!
inclusivos! en! la! revisión,! se! aceptó! diferente! rango! de! semanas! en! el! periodo! de!
cicatrización!postPextracción!dentro!del!grupo!de!colocación!temprana!(1!día!hasta!8!
semanas)! y!no!estrictamente! las! seis! a!ocho! semanas!que!establece!el! protocolo!de!







detecta! una! importante! heterogeneidad! clínica! y! estadística! que! en! algunos! casos!
pudo!explicarse!al!hacer!el!análisis!por!subgrupos.!Tal!es!el!caso!de!la!minociclina!para!




de! severidad! de! enfermedad,! la! condición! de! fumador! y! determinados! aspectos!
relacionados! con! las! intervenciones! podrían! explicarla.! Se! detectaron! intervalos! de!
confianza! muy! amplios! en! los! resultados! del! metaPanálisis! para! todas! las! variables!






tener! un! objetivo! tan! amplio! solo! pocos! estudios! pueden! combinarse! en! el! metaP
análisis!para!cada!tipo!de! intervención.!La!calidad!metodológica!de! la!mayoría!de! los!







Tras! el! análisis! de! la! calidad! de! la! evidencia! procedente! de! estas! tres! revisiones!
podemos! concluir! que! tenemos! poca! confianza! en! que! los! resultados! obtenidos! del!
metaPanálisis! reflejen! la! estimación! real! del! efecto! de! las! diferentes! intervenciones!






En! la! primera! (Sanz! et! al.! ! 2012b),! al! incluir! muy! pocos! estudios! los! estadísticos!
normalmente!no!tienen!potencia!suficiente!para!detectar!diferencias!significativas!por!
una! amplia! dispersión! de! los! datos.! Por! ello,! hacen! falta! más! estudios! clínicos!
aleatorizados!de!calidad,!bien!dimensionados!y!con!suficiente!seguimiento.!
!





explicar! las! causas! de! la! heterogeneidad.! Por! ello,! hacen! falta!más! ensayos! clínicos!
aleatorizados!más!homogéneos!en!cuanto!a!su!diseño!que!proporcionen!información!
detallada! de! la! población! de! estudio! (definición! de! periodontitis! y! condición! de!




muy! pocos! estudios! para! cada! intervención! y! además! son! heterogéneos! clínica! y!
estadísticamente.!Al!mismo!tiempo,!al!ser!antiguos!sus!resultados!pueden!no!reflejar!
la! realidad!actual.! Por!ello,!hacen! falta!ensayos! clínicos!aleatorizados!de! calidad!que!








!En! primer! lugar! cabe! resaltar,! que! son! revisiones! que! tratan! de! temas! clínicos!
relevantes! en! el! campo! de! la! periodoncia! y! los! implantes! dentales.! Como! serán! de!









las! otras! dos! fue! fundamentalmente! por! un! tema! de! tiempo.! En! el! caso! de! las!
revisiones! por! encargo,! a! pesar! de! presentar! mayor! valor! a! nuestro! parecer! por! la!
relevancia!clínica!de! los!temas!que!tratan,!están!sujetas!a!una! importante!restricción!
temporal.!Normalmente!hay!un!periodo!máximo!de!6!meses!para!diseñar!el!protocolo!
de! revisión,! realizar! sus! diferentes! fases! y! redactar! el! artículo! por! lo! que! es!
comprensible! que! tenga! que! restringirse! más! la! búsqueda! y! se! vaya! a! las! bases!
electrónicas!más! frecuentemente!empleadas.!En!este!aspecto!y! según! los! resultados!
(ver*Tablas*8*y*9)!de!las!herramientas!AMSTAR!(Shea!et!al.!!2009)!y!ROBIS!(Whiting!et!
al.!!2016)!la!que!sale!peor!parada!es!la!última!revisión!publicada!(Figuero!et!al.!!2017)!




















datos! de! algunas! gráficas! cuando! no! los! datos! numéricos! no! estaban! disponibles.! Se!
















a! pesar! de! que! todas! ellas! incluyeran! estudios! financiados,! aunque! dos! de! ellas! se!
realizaran! bajo! el! amparo! de! instituciones! sin! ánimo! de! lucro:! Osteology! Foundation!





objetivo! posible! a! través! de! varias! herramientas! específicamente! diseñadas! para!
137













































la!poca!potencia!de! las!pruebas!estadísticas!en!estos!casos!y!a! la!poca!validez!de! los!
resultados!obtenidos.!
!





el! punto! de! vista! estadístico,! lo! cual! dificultará! la! interpretación! de! los! resultados!
obtenidos,!su!validez!y!su!utilidad!clínica.!
!
La! calidad!de! la!evidencia!que!procede!de!una! revisión!con!objetivos!muy!amplios! y!
pocos!artículos!antiguos!para!cada! intervención!es!baja,!el! riesgo!de!sesgo!alto!y! las!
recomendaciones!clínicas!que!se!pueden!hacer!son!débiles.!Sus!resultados!pueden!no!
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Al! combinar! los! resultados! en! el! metaJanálisis! ! se! debe! realizar! un! test! para! determinar! si! los!
estudios!son!combinables,!es!decir,!se!debe!evaluar!su!homogeneidad!(por!ejemplo!test!x2!y!I2).!Si!










































































































































































































































































































































Appendix S1: Search strategy. 
The following search terms were used: 
For “intervention”: 
• Mechanical
[MeSH terms]: toothbrushing OR toothbrushings OR dental devices, home care OR
oral hygiene OR dental models
OR
[Text Words]: toothbrush OR toothbrushing OR tooth-brushing OR toothbrush* OR
“plaque removal” OR “electric toothbrush” OR “manual toothbrushing” OR
“manual toothbrush” OR “tooth cleaning” OR “oral hygiene” OR “dental hygiene”
OR “dental hygiene practices” OR Interdental OR inter-dental OR interproximal OR
inter-proximal OR floss OR flossing OR “Dental floss” OR “Dental tape” OR
Superfloss OR Ultrafloss OR “Interdental cleaning devices” OR “Interproximal
cleaning devices” OR toothpick* OR woodstick* OR “wooden interdental cleaner”
OR “rubber interdental stimulator” OR “interdental stimulator” OR “gingival
stimulator” OR “interproximal brushing” OR “interproximal brushes” OR
“interproximal brush” OR “interproximal brush*” OR “interdental brushing” OR
“interdental brushes” OR “interdental brush” OR “interdental brush*” OR
proxabrush OR “interspace brushes” OR “interspace brush” OR “interspace brush*”
OR “interspace brushing” OR OR “dental water jet” OR “water pik” OR OR
waterpik OR “oral irrigation” OR “oral irrigator” OR “oral irrigation jet” OR “water
jet irrigator” OR “monojet oral irrigator” OR “subgingival irrigation” OR
“subgingival tip” OR “dental irrigator” OR “dental irrigation” OR airfloss OR
softpick OR OR “power interdental cleaning” OR “electric interdental cleaning” OR
“mechanical interdental cleaning”
• Chemical
[MeSH terms]: fluorides OR sodium fluoride OR xylitol OR chlorhexidine OR
chlorhexidine gluconate OR Triclosan OR cetylpyridinium OR demopinol OR
hexetidine
OR
[Text Word]: antimicrobial OR antiseptic OR dextranase OR mutanase OR protease OR
lipase OR (glucose oxidase)  OR amyloglucosidase OR triclosan OR delmopinol OR
octapinol OR (sodium lauryl sulphate) OR (sodium peroxyborate) OR (sodium
177
peroxycarbonate) OR (hydrogen peroxide)  OR zinc lactate OR (zinc citrate) OR (zinc 
sulphate) OR (zinc chloride) OR (stannous fluoride) OR (amine fluoride)  OR (sodium 
fluoride) OR (sodium monofluorophosphate) OR sanguinarine  OR camomile  OR 
echinacea  OR sage  OR myrrh OR rhatany OR peppermint oil OR  (essential oils) OR 
Listerine OR triclosan OR chlorhexidine  OR alexidine OR OR xylitol OR octenidine  
OR (benzalkonium chloride)  OR (cetylpyridinium chloride) OR hexetidine OR 
(povidone iodine) OR (acidified sodium chlorite)  OR (chlorine dioxide)  OR salifluor  
OR (polyhexamethylene biguanide hydrochloride) OR (herbal extracts) OR (Melaleuca 
alternifolia)  OR (green tea extracts) OR sanguinaria OR (metal ions) OR (sodium 
dodecyl sulphate) OR (sodium dodecyl sulphate) OR enzymes  
For “outcomes”: 
• Gingivitis
[MeSH terms]: gingivitis OR periodontal index 
OR 
[Text Words]: gingivitis OR bleeding OR (bleeding on probing) OR (gingival bleeding) 
• Caries
[MeSH terms]: dental caries OR root caries OR DMF index 
OR 
[Text Words]: (Caries increment) OR DMF OR DMFT OR DMFS OR Caries OR 
decays OR decay OR (non-cavitated lesions) OR (non cavitated caries) OR (dental 
white spots) OR (dental caries) OR (occlusal caries) OR (approximal caries) OR (initial 
caries lesions) OR (active non-cavitated lesion) OR (inactive non-cavitated lesions) OR 
(caries activity) OR (non-cavitated carious lesions) OR (cavitated caries) 
 Final search strategy: 
• Intervention (Mechanical OR Chemical)
• Outcome (gingivitis AND Caries)
• Intervention AND Outcome
Limits: Humans 
Language restricted to English. Hand-searching was performed on the reference lists of 
the selected studies and previously published systematic reviews.!
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Appendix 2. Excluded studies after full-text analysis and main reason for exclusion. 
Total=61 
REASON: Not related to plaque control (n=9) 
(Rovelstad et al. 1958, Ripa et al. 1976, Cooke et al. 1983, Feldman et al. 1988, Duany 
et al. 1975, Swerdloff & Shannon 1969, Ashley & Sainsbury 1982, Kowash et al. 2000, 
Kuzmina & Ekstrand 2015) 
REASON: Lack of caries outcomes (n=6) 
(Furusawa et al. 2011, Nowjack-Raymer et al. 1995, Hoogendoorn & Moorer 1973, 
Ritsert & Binns 1967, Giertsen 1994, Julien 1994) 
REASON: Lack of gingivitis outcomes (n=1) 
(Plasschaert & Konig 1974) 
REASON: Lack of plaque outcomes (n= 14) 
(Giannattasio et al. 2015, Peng et al. 2004, Petersen et al. 2004, Gisselsson et al. 1983, 
Dolles & Gjermo 1980, Luoma et al. 1978, Badersten et al. 1975, Rugg-Gunn et al. 
1973, Marthaler 1972, Fanning et al. 1968, Marthaler 1974, Manrikian et al. 2012, 
Spets-Happonen et al. 1991, Stecksen-Blicks & Gustafsson 1986) 
REASON: No systemically-healthy patients (n=2) 
(Lopez et al. 2013, Vasiliauskiene et al. 2007) 
REASON: Less than 6-months of follow-up (n=5) 
(Koch et al. 1973, Charugundla et al. 2015, Ainamo 1971, Hugoson et al. 1974, Ainamo 
& Holmberg 1974) 
REASON: Not adequate study design (n=10) 
(Volpe et al. 2002, Boyle et al. 2014, DeVizio 2008, Lindhe 1990, Held 1967, Davies 
1963, Birkeland & Jorkjend 1975, Dale 1969, Payette et al. 1988, Medcalf 1983) 
REASON: Subgingival periodontal treatment performed (n=14) 
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(Hugoson et al. 2003, Morishita et al. 2003, Axelsson et al. 1991, Budtz-Jorgensen & 
Thylstrup 1988, Klock et al. 1985, Axelsson & Lindhe 1978, Valderhaug & Heloe 1977, 
Axelsson & Lindhe 1981, Budtz-Jorgensen 1995, Budtz-Jorgensen 1994, Budtz-
Jorgensen 1992, Hetland et al. 1982, Axelsson et al. 2004, McKendrick et al. 1968) 
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